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July 29,2010

Wess Sorensen, Mine Manager
Canyon Fuel Company, LLC
HC 35 Box 380
Helper, Utah84526

Subject:

JRB/DRH/sqs
Enclosure
cc: JimFulton,OSM-WRCC(dauachments)

Carbon County Planning (certified) (w/o)

Jhomas Karrenberg (certified) (w/o)
Mark Stilson, Water Right (w/o)
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1594 west North Temple, Suite 1210, PO Box 145801, Salt Lake City, UT 84114-5801
telephone (801) 538-5340 . facsimile (801) 359-3940 . l-IY (801) 538-7458 . wwwogm.utah.Sov

Dear Mr. Sorenson:

The Division has completed the review of your application for permitting the Winter

euarters Ventilation Facility, which also included the reviiion of your permit area boundaries to

riore closely align with the definition of permit area. Your application is lo:UV 
approved'

Enclosed pllase find the Decision Document, Technical Analysis and CHIA for the Winter

euarters Ventilation Facility. A revised permit document will be forwarded to you in the near

future, after we have determined the best way to revise all of the mine permits, in light of the

recent discussions on this topic. In the mean time, you are authorizedto operate under your

existing permit with development of this site being approved effective luJy 29,2010'

Please make sure that you follow through on the commitments you have made

regarding this application, especially the requir#ents in the MOU between Canyon Fuel' SHPO

and the Division.

Please call me or Daron Haddock (801) 538-5325 if you have any questions'

O Confidential
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ADMINISTRATIVE OVERVIEW

Canyon Fuel Company, LLC
SkylineMine

Winter Quarters Ventilation Facility
ct007 t005

Carbon Countv. Utah

July 29, 2010

BACKGROUND

The Mining and Reclamation Plan (MRP) for the Skyline Mine was originally approved by
the Office of Surface Mining Reclamation and Enforcement (OSMRE) on June 20, 1980. The
Permittee was Coastal States Energy Company and the Operator was Utah Fuel Company. On July
2A, 1984 arevised permit was issued which authorized the use of a waste rock disposal site near the
town of Scofield. On March28, 1985 the Division of Oil Gas and Mining (DOGM) and OSM
determined that the permit would expire on April 30, 1987 five years from the date of initial
operations, and notified the Operator accordingly. The Permittee submitted a timely application for
permit renewal in 1986.

Due to numerous problems in formatting and technical issues associated with the original
MRP, the mine operated under short-term permits from April 30,, I 987 to December 1, 1989 when a
renewal was issued. That renewed permit was scheduled to expire on April 30, I 992,ten years from
the date of initial operations. On December 31, l99l Coastal States Energy Company submitted
another application for permit renewal, which included an updated Mining and Reclamation Plan
formatted to the new R6l4 (R645) regulations. The permit was transferred from Coastal States
Energy Company to Canyon Fuel Company , LLC on December 20, 1996.

The renewed permit for an additional 5-year period until April 30, 1997 was conditioned
upon satisfactorily complying with a Division Order that required additional PHC information.

The original application for the Winter Quarters lease was submitted in November 1996 and
withdrawn in September 1997. A 28-acre IBC on fee land was approved on August25,2000. A fee
lease to increase the permit areaby 459 acres was approved on April 24,2001.

The permit was renewed again on April 30,2002 .

The significant amounts of water encountered in the mine prompted the mining company to
move their mining efforts toward the North Lease. In order to access the North Lease, the company
applied for an 84-acre Incidental Boundary Change on a fee lease, which was approved on August
16,2002.



Canyon Fuel Company,LLC, submitted the permit application package for adding the
North Lease (Winter Quarters) Tract to the Skyline Mine on September 4,2002. Development
mining in the North Lease received mining plan approval on December 20,2002. Full extraction
for this area received mining plan approved on February 24,2006. The Cumulative Hydrologic
lmpact Assessment (CHIA) for the Skyline Mine was updated with that permitting action.

On April 30, 2007 the permit was again renewed for an additional five years.

The Skyline mine plan area(including the North Lease) incorporated federal coal leases and
one Carbon County coal lease QA374 acres ofpermitareawith 79.12 acres of surface disturbance).
The surface disturbed area includes disturbances (surface facilities) on Forest Service lands and
private land (Unit Train Loadout and Waste Rock Disposal sites). The access to the Waste Rock
Disposal Pit is a private road and is not scheduled for reclamation.

PROPOSAL

Canyon Fuel Company, LLC (CFC) is planning to construct a vertical ventilation
shaft, a sloped mine portal, and an emergency escape shaft at the Winter Quarters Ventilation
Facility (WQVF) in Winter Quarters Canyon to facilitate expansion of the Skyline Mine into coal
located north of the canyon. The surface pad for these additional entries will be constructed
about 2 miles southwest of the town of Scofield in Carbon County, Utah and approximately %
mile west of the historic Winter Quarters town site. The WQVF will add approximately 7.93
acres to the Skyline Mine permit area.

To prevent adverse hydrologic impacts to Winter Quarters Creek and the surrounding
area, the rnine will construct a runoff sediment control system that will include a sedimentation
pond and ASCAs. To minimize the probability of water entering the mine, the pad for the shafts
and slope is to be located, at a minimum, approximately 30 feet north of Winter Quarters Creek
and20 feet higher in elevation. The mine openings will be up-dip of the mine workings,
minimizing concern of gravity discharge during the operation of the mine. Outfall -004 was
added to the Skyline Mine UPDES permit in December 2009 to accommodate discharging water
to Winter Quarters Creek both from the sedimentation pond and potential future mine water
discharge"

The Division recently revised the interpretation of the definition of "permit are{' as
applying to surface disturbances only; other areas where resources are or reasonably could be
expected to be adversely impacted by coal mining and reclamation operations are adjacent areas.
Because of this change, CFC revised all maps in the MRP to show the permit area as the

disturbed area and to show designated, defined adjacent areas. Essentially the "permit area" is
revised to be 87.05 acres with this action.



ANALYSIS and RECOMMENDATION

This recommendation is based on the complete permit application package (PAP), the
Technical Analysis (TA) conducted by the Division, the Cumulative Hydrologic Impact
Assessment CHIA also prepared by the Division, and the administrative record. Canyon Fuel
Company, LLC has demonstrated that mining at the Winter Quarter Ventilation Facility can be
done in conforrnance with the Surface Mining Control and Reclamation Act, and the
corresponding Utah Act and performance standards. This proposal was noticed in a local paper

for the required four consecutive weeks and a 30-day comment period followed. An Informal
Conference was requested and held on June 14,2010. Comments received during the conference
were considered during the review. A check of the Applicant Violator System showed no
outstanding violations.

It is recommended that approval be granted for the addition of the Winter Quarters
Ventilation Facilitv at the Skvline Mine.
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March 23,2A10

April l,2Al0

April 6,2010

April 6, 13,20 and
27 ,2010

April 26,2A10

May 24,2010

May 27,201A

June 1,2010

June 14,2010

June 30, 2010

June 23& July l,
20t0

PERMITTING CHRONOLOGI

Winter Quarters Ventilation Facility
Canyon Fuel Company, LLC

Skyline Mine
ct0a7 t005

Carbon County, Utah

July 29, 2Al0

Canyon Fuel Company, LLC submits application to permit the Winter

Quarters Ventilation Facility

Application for the Winter Quarters Facility is determined to be
administratively incomplete. Division notifies Canyon Fuel Company,
LLC that the application is complete.

Division notifies federal, state and local agencies that the application to add
7 .93 acres to the Skyline Mine for the Winter Quarters Ventilation Facility is
complete and solicits comments from those agencies.

A Notice is published in the Sun Advocate for four consecutive weeks.

OSM makes a determination that the action does not constitute a mining plan
modifi cation requiring Secretarial action.

The Division received a letter from Thomas Karrenberg of the Law office of
Anderson & Karrenberg requesting an informal conference on behalf of
Liadakis Ranches,LLC.

End of public comment period.

A notice is published indicating that an Informal Conference will be held on
June l4th.

An Informal Conference is held.

A response to the Informal Conference is submitted by Thomas Karrenberg

Skyline mine submits additional information in response to the Informal
Conference.



July 8, 2010

July I 5, 201 0

July 22,2010

July 22,2010

July 29,201A

July 29,2UA

July 29,201A

Canyon Fuel Company,LLC submits additional technical information.

An MOU providing for archeological mitigation is sent to SHPO for signature.

510 (c) evaluation report requested from the Applicant Violator System.

Division completes technical analysis for the addition of the Winter

Quarters Ventilation Facility

The Division revises the Cumulative Hydrologic Impact Assessment
CHIA which considers the hydrologic impacts of the Winter Quarters
Ventilation Facility.

The Division receives a final signed version of the MOU providing historic
preservation and mitigation for the Winter Quarters Townsite.

Application of Winter Quarters Ventilation Facility is approved.
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3.

FINDINGS
Winter Quarters Ventilation Facility

Canyon Fuel Company, LLC
Skyline Mine
crc071a05

Carbon County, Utah

July 29,2A10

The permit application for adding an additional a Ventilation Facility at the Skyline Mine
is accurate and complete and all requirements of the Surface Mining Control and
Reclamation Act, and the approved Utah State Program (the "Act") are in compliance.
See Technical Analysis dated July 22,2010. (R645-300-133.100)

The applicant proposes to construct a ventilation facility on 7 .93 acres in the Winter

Quarters Area at the Skyline Mine. The Division has determined that reclamation, as
required by the Act can be feasibly accomplished following the approved plan. See
Technical Analysis dated July 22, 2A10. (R645-300-1 33.710)

An assessment of the probable cumulative impacts of all anticipated coal mining and
reclamation activities in the general areaon the hydrologic balance has been conducted by
the Division and no significant impacts were identified. See CHIA dated July 29, 2010
and July 22, 2010 Technical Analysis. The Mining and Reclamation Plan (MRP)
proposed under the revised application has been designed to prevent damage to the
hydrologic balance in the permit area and in associated adjacent area (R645-300-133.400
and UCA 40-10-11 (2Xc)).

The proposed lands to be included within the permit area are:

a. Not included within an area designated unsuitable for underground coal
mining operation (R645 -3 00- 133 .220);

b. not within an arca under study for designated land unsuitable for
underground coal mining operations (R645-300- l33.2lQ;

c. not on any lands subject to the prohibitions or limitation of 30 CFR 76l.ll

{a} (national parks, etc), 761.11 {f} (public buildings, etc.) and76l.lI

{g} (cemeteries);
d. not within 100 feet of a public road(R645-300-133.22D; and
e. not within 300 feet of any occupied dwelling (R645-300-1,33.220).

The operation would not affect the continued existence of any threatened or endangered
species or result in the destruction or adverse modification of their critical habitats as
determined under the Endangered Species Act of 1973. Consultation was conducted by
the Division with USFWS.(16 USC 1531 et seq.) (R645-300-133.500)

The Division's issuance of a permit is in compliance with the National Historic
Preservation Act and implementing regulations (36 CFR 800). An MOU has been
entered into which will provide for adequate mitigation of impacts to the Winter Quarters
Area. (R645-300-1 33.600)

4.

5 .

6.



7.

8 .

The applicant has the legal right to enter and complete mining activities in the permit area

through leases and rights of way. (R645-300-133.300)

A 510 (c) report has been nrn on the Applicant Violator System (AVS), which shows
that: prior violations of applicable laws and regulations have been corrected; neither
Canyon Fuel Company , LLC or any affiliated company , are delinquent in payment of fees

for the Abandoned Mine Reclamation Fund; and the applicant does not control and has

not controlled mining operations with demonstrated pattern of willful violations of the
Act of such nature, duration, ffid with such resulting irreparable damage to the
environment as to indicate an intent not to comply with the provisions of the Act (A 510
(c) report was run on July 22,2A10). (R645-300-133.730)

Mining operations to be performed under the permit will not be inconsistent with other
operations anticipated to be performed in areas adjacent to the proposed permit area.

The applicant has posted a surety bond for the Skyline Mine in the amount of $5,137,000.
There is adequate bond to coverthe reclamation of the Winter Quarters facility. (R645-

300- 1 34)

No lands designated as prime farmlands or alluvial valley floors occur on the permit atea.
(R645-3 02-31 3. I 00 and R64 5-302-321. I 00)

The proposed postmining land-use of the permit area is the same as the pre-mining land

use and has been approved by the Division.

The Division has made all specific approvals required by the Act, the Cooperative
Agreement, and the Federal Lands Program.

All procedures for public participation required by the Act, and the approved Utah State

Program are in compliance. The public advertisement was placed in the Price Sun
Advocate on April 6, 13, 20, 27,2010. An informal conference was held on June 14,

2010. The issue of fan noise was raised by an adjacent landowner. The mine committed

to dampen the noise from the mine fan. The regulation of fan noise does not fall under

SMCRA requirements. (R645 -300- 1 20)

No "existing structures" will be used in conjunction with this mine area other than the

existing road that will be upgraded to allow for access to the site. The applicant has

agreements with the landowner and Scho

9.

10 .

11 .

12.

13.

14.

15 .

City for use of this r9ad. (R645-300-

Associate Director of Mining

r33.720)



JON M. HUNTSMAN, JR.
Governor

GARY R. HERBERT
Lieutenant Goverrutr

TO:

FROM:

RE:

State of Utah
DEPARTMBNT QF NATURAL RESOURCES
Division of Oil, Gas & Mining

MICHAEL R. STYLER JOHN R. BAZA
Executive Director Division Director

July 29, 2AI0

Internal File

Daron R. Haddock, Permit Supervisor ffi*
Compliance Review for Section 510 (c) Findings - Skyline Mine. Canyon Fuel
Company. LLC. C/007/0005. Task ID #3549

As of the writing of this memo, there are no NOVS or COs which are not corrected or in
the process of being corrected. There are no finalized Civil Penalties, which are outstanding and
overdue in the name of Canyon Fuel Company,LLC. Canyon Fuel Company,LLC does not
have a demonstrated pattern of willful violations, nor have they been subject to any bond
forfeitures for any operation in the state of Utah.

The recommendation from the Applicant Violator System (AVS) denotes that all
connected entities either do not have any civil penalties or are under a settlement agreement
(attached).

O : \007005. SKY\FINAL\WG3 5 49\0002. DOC
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u.S. Department of the Interior office of Surface Mining 
suzanne'steab cuu I Logo'

Applicant/Violator System

Clt_sk__foj thpQffls..e of Surfucp Miqug Wp"bsrle

Hqrna l ENTITY ) APPLICATION ) PERMIT r VIOLATION l REPORTS )

HOME > ENTITY EVALUATE

PriulRepart

Permit Number

Permitee Name

Date of Evaluation

Requested Individual

CAUTION: The Applicant/Violator System (AVS) is an informational database. Permit eligibility
determinations are made by the regulatory authority with jurisdiction over the permit application
not by the AVS. Results which display outstanding violations may not include critical information
about settlements or other conditions that affect permit eligibility. Consult the AVS Office at 800-
643-9748 for verification of information prior to making decisions on these results.

There were no violations retrieved bv the svstem

Evaluation OFT

Evaluation on Permit Number: ACT007005
0 Violations

Permit Evaluation

ACT007005

142816 Canyon Fuel Company LLC

5ll7l20l0 12:22:39 PM

suzanne.steab

Entities: 99

109255 Atlantic Richfield Co - 0
---061928 Mike R Bowlin - (Chairman of the Board)
---061928 Mike R Bowlin - (Chief Executive Officer)

---062210 Henry E Wendt - (Director)
---084987 Harrell L Bilhartz Jr - (Senior Vice President)
---086342Marie L Knowles - (Chief Financial Officer)

---086342 Marie L Knowles - (Director)
---086342 Marie L Knowles - (Executive Vice President)

---l13155 Lodwrick M Cook - (Director)
---1 13157 John Gavin - (Director)

--- I 13 I 58 Hanna H Gray - (Director)
---1 13175 William E Wade Jr - (Director)

---1 13175 William E Wade Jr - (Executive Vice President)
---1 13175 William E Wade Jr - (President)

--- I 13 180 Mark L Hazelwood - (Senior Vice President)
---l 13185 Patricia N Boinski - (Assistant Secretary )
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--- I 13 I 86 Patrick J Brophy - (Assistant Secretary )
--- I I 3187 James R Coffee - (Assistant Secretary )
--- I 13 190 Thomas F Linn - (Assistant Secretary )

---l 13191 Ronald W Macdonald - (Assistant Secretary )
---l 13192 Richard C Morse - (Assistant Secretary )
--- I 1 3194 Paul J Richmond - (Assistant Secretary )

---113t95 Thomas C Roantree Iii - (Assistant Secretary )
---1 13199 Diane A Ward - (Assistant Secretary )

---1132A0 Bruce G Whitmore - (Secretary)
---l 13200 Bruce G Whitmore - (Senior Vice President)
---113202 Patrick J Ellingsworth - (Corporate Officer)

---1 I 3242 Patrick J Ellingsworth - (Vice President)
---113205 Allen C Holmes - (Vice President)
---nA542 Anthony G Fernandes - (Director)

---120542 Anthony G Fernandes - (Executive Vice President)
---120546 Terry G Dallas - (Senior Vice President)

---120546 Terry G Dallas - (Treasurer)
---122949 Frank D Boren - (Director)

---122951 John B Slaughter - (Director)
---122952 Beverly L Hamilton - (Vice President)

---129866 Michael E Wiley - (Director)
---129866 Michael E Wiley - (Executive Vice President)

---129870 Robert E Mcmanus - (Corporate Officer)
---130259 Daniel J Rolf - (Assistant Secretary )

--- 13 1979 Allan L Comstock - (Controller)
---131979 Allan L Comstock - (Vice President)

---131980 John H Kelly - (Senior Vice President)
---131981 J Kenneth Thompson - (Executive Vice President)

--- 13 1981 J Kenneth Thompson - (Senior Vice President)
---135502 Stephen R Mut - (Senior Vice President)
---135505 Patricia B Fisher - (Assistant Secretary )

---135779 Kent Kresa - (Director)
---137 568 George S Davis - (Assistant Treasurer)

---137580 David T Mclaughlin - (Director)
---137583 W Steven Jones - (Assistant Secretary )
---137584 John R Lucas Jr - (Assistant Secretary )
---137585 Stephen Molina - (Assistant Secretary )

---137586 Ronald C Redcay - (Assistant Secretary )
---142826 John B Cheatham - (Senior Vice President)

---142842 Robert M Pine - (Controller)
---142843 Ronald R Williams - (Corporate Officer)

---142844 E Larry Cantu - (Assistant Secretary )
---142845 Susan O Liebson - (Assistant Secretary )

---142846 David W Marquez - (Assistant Secretary )
---142847 Karen R Monroe - (Assistant Secretary )
---142848 Eric E Sigsbey - (Assistant Secretary )

---142849 Antoinette M Tadolini - (Assistant Secretary )
---144427 Barbara M Bartoletti - (Secretary)

---145261 Donald R Voelte - (Senior Vice President)
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---145262 Robert L Healy - (Vice President)
---145263 Ian F Chate - (Assistant Secretary )
---145264 June I Rose - (Assistant Secretary )'--'-4sse:-:;xu;T"#ff 

HHffi *_h!*T,$H',"iimpanv)
127325 Robert G Jones - (Assistant Secretary )

------127325 Robert G Jones - (Vice President)
--129563 Charles David Steele - (Vice President)

138467 Paul A Lang - (President)
146381 James E Florczak - (Treasurer)

- - ; s; iii';i[i3ffi.'- ilffi'f--(X',',:,'# tSllJ]"" r
155430 Arch Western Bituminous Group Llc - (Subsidiary Company)

---------093320 Robert W Shanks - (Director)
---------129465 Eugene E Diclaudio - (Director)

129465 Eugene E Diclaudio - (Manager)

:::::;;;?::313t*Jil:*illi:t3:",;lil'i"l#l*,
133451 John W Eaves - (Director)

:111,"-Tr#:lt"#tk*fd;'*i#Pan')
--129465 Eugene E Diclaudio - (Director)
--129465 Eugene E Diclaudio - (President)

,----129563 Charles David Steele - (Vice President)
--133451 John W Eaves - (Director)

;;i+;j:i:*;jn*rrTrin#fu,
--2544$ Jon S Ploetz - (Secretary)

146381 James E Florczak - (Treasurer)
146381 James E Florczak - (Vice President)

155171 Jolene Jouett Mermis - (Assistant Secretary )
---------250063 Jon S Ploetz - (Secretary)
158835 Patricia A Will - (Assistant Treasurer)

------247567 JoIn T Drexler - (Vice President)
------250063 Jon S Ploetz - (Secretary)

---145597 Mark J Friedman - (Assistant Secretary )
---145601 Gary L Tooker - (Director)

---145602 Denise L Ramos - (Assistant Treasurer)
---145603 Donald A Davis - (Vice President)

---145604 Roger E Truitt - (Senior Vice President)

::l:^!21:"""#'$K"?:,:?Tff y+T"'i?,lllllr
144492 Arch Coal Inc - 0

---044179 Clarence Henry Besten Jr - (Senior Vice President)
---098471 David B Peugh - (Vice President)
.1 13 1 24 David N Warnecke - (Vice President)
---1 18428 Thomas A Lockhart - (Director)
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---119588 James Robert Boyd - (Director)

:::#:#:J;'J.'#JlX:,t',l'3lHl;i1['3#,1
---125225 Steven F Leer - (Director)

---127325 Robert G Jones - (General Counsel)
---127325 Robert G Jones - (Secretary)

---127325 Robert G Jones - (Senior Vice President)
---129563 Charles David Steele - (Vice President)
133451 John W Eaves - (Chief Operations Officer)

---133451 John W Eaves - (Director)
---133451 John W Eaves - (President)

---138362 Douglas H Hunt - (Director)

.-.,4281;'JiffJ"-;J:'tffi?;,1Tlu:ffi l;nl}%3*oany)
------093320 Robert W Shanks - (Director)

----1 13124 David N Warnecke - (Vice President)
129465 Eugene E Diclaudio - (Director)
129465 Eugene E Diclaudio - (President)

---129563 Charles David Steele - (Vice President)
133451 John W Eaves - (Director)

146381 James E Florczak - (Treasurer)

-- .. ; 5;i1i';$:i3ffi.? il':ffill,f,,';'fft3lLl|*'
------250063 Jon S Ploetz - (Secretary)-"t4s6ze.$1#ff 

Lht;:Jfit',S."*-f,"li#i3,companv)
------098 47 | David B Peugh - (Director)

------098 471 David B Peugh - (Vice President)
---129563 Charles David Steele - (Vice President)

138467 Paul A Lang - (Director)
138467 Paul A Lang - (President)'o':_::.:$u;T'#ff H$ffi,'i"!i:?X'i##mpanv)

-----127325 Robert G Jones - (Assistant Secretary )

-;;;#'J*13:If"#ff :;iY',V,::'i133ft?*r
138467 Paul A Lang - (President)

146381 James E Florczak - (Treasurer)
146381 James E Florczak - (Vice President)

---------l 55171Jolene Jouett Mermis - (Assistant Secretary )
---------155430 Arch Western Bituminous Group Llc - (Subsidiary Company)

--0%32A Robert W Shanks - (Director)
--129465 Eugene E Diclaudio - (Director)
--129465 Eugene E Diclaudio - (Manager)

_-.:::::;,'#3i"1i.-J3:3il:1113:",;gl?"1,ljl"r
--133451 John W Eaves - (Director)':::::Tffi,ffi 'f""#1"fi1s1,'"h(:3n3:ffi 

,companv)
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'-':-..:::':::;^3;;i1*Hij,1i,;,!'16f,'j,'$"'
129465 Eugene E Diclaudio - (President)

129563 Charles David Steele - (Vice President)

.--:::::::::;:iii1'#f#,ll;Xl?ill*,lllo
146381 James E Florczak - (Vice President)

155171 Jolene Joueff Mermis - (Assistant Secretary )

-:::::.::::;;#;i?:il:t',', jiJji;j?iilli?l,r
--146381 James E Florczak - (Vice President)

--155171 Jolene Jouett Mermis - (Assistant Secretary )

,-:':sm#*i$*;fti$rd#;'
146381 James E Florczak - (Treasurer)

146381 James E Florczak - (Vice President)
155171 Jolene Jouett Mermis - (Assistant Secretary )
------247567 John T Drexler - (Vice President)

------250063 Jon S Ploetz - (Secretary)
---146381 James E Florczak - (Treasurer)

.:.,'fi';f;#:t:::ti:x;Jffi::fi |
---147387 John W Lorson - (Corporate Officer)

I,;#i$:trlg'';# jlirlfil
---149715 Frank M Burke - (Director)

---150775 Deck S Slone - (Vice President)
---152524 Anthony S Bumbico - (Vice President)
---153333 Sheila B Feldman - (Vice President)

--- 1 5 5 172 Patricia Fry Godley - (Director)
---158670 Brian J Jennings - (Director)

---247 567 John T Drexler - (Chief Financial Officer)
---247 567 John T Drexler - (Senior Vice President)

---249A46 Casey Warner - (Director)
---249451 David E Hartley - (Corporate Officer)

---249451 David E Hartley - (Vice President)
---250063 Jon S Ploetz - (Assistant Secretary )

---25A063 Jon S Ploetz - (General Counsel)



United StatesDepa,rtment of the Interior

OFFICE OT' SURFACE MINING
Reclnmation and Enforcernpnt

Western Regron Officc
1999 Broadwpy, Suite t120
Denver, CO 80202-3050

{ r'4c-7r4* r A rrc,r'fi ""V
d6#t

u}0003
April 26,201A

Utah Division of Oil, Gas, & Mining
Coal Regulatory Progrum- 

s

1594 West Norttr Temple, Suite l2l0
P.O. Box 145801
Salt Lake City, Utah 841 14-5801

RB: Canyon Fuel Company, LLC, "Skyline" Mine - Application for a Permit
Revision, Winter Quarters Ventilation Facility, Task ID No. 3504

Dear Sir or Madam:

This is in response to the Utah Division of Oil, Gas & Mining's (UT-DOGM) April 6,
2010, request fs-r a decision, under 30 CFR g4.3},whether the above subject perrrit
revision constitutes a rnining plan modification.

Mining plan approvals by the Secretary of the Interior are required under the Mineral
Leasing Act of 1920, 30 U.S.C. I 8l , ett seq. before coal mining can occur on Federal
lands. This letter serves to docurnent OSM's detennination whether or not a miniug plan
approval from the Secretary is required for the above permitting action.

OSM's review of the Application for a Permit Revision, Winter Quarters Ventilation
Facility, has determined that it addresses deficiencies found by UT-DOGM during the
review of the original Winter Quarters Ventilation Facility permit revision at the Skyline
mine, Utah State permit C/007/0005.

Based on a review of the activities associated with the permit revision, OSM has
determined tlrat the proposal does not meet the reguirements of 30 CFR PART 740 and
PA&T 746, Tterefare, &re proFsd permir weffifr€ift#,
ap*&rp'seguiFing,.S riel,ffifrl.

OSM's decision was based solely upon the Federal regulations under 30 CFR PART ?46
and not the technical aspects of the revision application itself, Consequently, OSM's
decision does not relieve UT-DOGM from coordinating the review and approval of the
Application for a Pennit Revision, Winter Quarters Ventilation Facility, with other
Federal agencies for compliance with other Federal regulations.

RFCHIVfi$

APR28 20n '

stv. 0i- 0tL, sAs & tdiM$s



cc: BtM - Utah State Office
BLM - Price Field Office
USFS - Manti-La Sal NF
Denver Field Division

OSM also electronically transmitted the April 6, 2010, request to the Bureau of Land
Managemerrt and the USDA Forest Service for their review and comment.

In an electronic subrnittal dated Apnl 8, 2010, the USDA Forest Service stated it had no
cornments or concsns with the perrnit revision application.

The Brneau of Land Managernent did not provide any comments in the time frame
requested by UT-DOGM.

Please noti$ the applicant of our decision on this matter.

Should you have any questions regarding this letter or approval, please contact Carl R.
Johnston, Utah Federal Lands coordinator, at (303) 293-5035.

$incerely,

Manager, Field Operations Branch
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STATE OF UTAH)
S S .

County of Carbon,)

I, Richard Shawo on oath, say that I am
the Publisher of the Sun Advocate, a
twice-weekly newspaper of general
circulation, published at Price, State a
tue copy of which is hereto attached,
was published in the full issue of such
newspaper for 1 (One) consecutive
issues, and the first publication was on
the lst day of June, 2010, and that the
last publication of such notice was in the
issue of such newspaper dated the lst
day of June 2010.

Subscribed and

lst day of June,

sworn to before me this
2010.

R$M
Richard Shaw - Fublisher

Notary Public My commission expires
January 7A,2011 Residing at Price, Uafi

Publication fee, $ 108.16

LilliA fl{Jt?Tt
H$nTfiftr*rn#rr*l

t S EtS? nfffi
;fitcc, $lri ${f3l

, fXF.0l'10'ffll

To view public notices on our Web site, please visil www.sunad.com and click on the LegalNofices link
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County of Carbon,)

f, Richard Shaw, on oath, Say that I am
the Publisher of the Sun Advocate, a
twice-weekly newspaper of general
circulation" pubtished at price, State a
ffue copy of which is hereto anached,
was published in the full issue of such
newspaper for 4 (Four) consecutive
issues, and the first publication was on
the 6th day of April, 2010, and rhar rhe
last publication of such notice was in the
issue of such newspaper dated the 2?th
day of April 2010.

ru&
Richard Shaw - Publisher

Subscribed and sworn to before me this
ZTth day of April, 2010.

-_--/

M_://4* j

Notary Public My commission expires
January 10, 2011 Residing at price, Urah

Publication fee, $ 499.20

LHfttfililt|
t'fiflrnl'r|IFsfir

|{rctFtlilf
|r$al?*r t$rl

To view pubfic notices on ourWeb site, please visit nrranv.sunad.cam and click on the Legat Noticeslink
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TECHNICAL ANALYSIS DESCRIPTIOhI

Canyon Fuel Company, LLC (CFC) is planning to construct a vertical ventilation shaft, a
sloped mine portal, and an emergency escape shaft at the Winter Quarters Ventilation Facility
(WQVF) in Winter Quarters Canyon to facilitate expansion of the Skyline Mine into coal located
north of the canyon. The surface pad for these additional entries will be constructed about 2
miles southwest of the town of Scofield in Carbon County, Utah and approximately % mile west
of the historic Winter Quarters town site. The WQVF will add approximately 7.93 acres to the
Skyline Mine permit area.

To prevent adverse hydrologic impacts to Winter Quarters Creek and the surrounding
area, the mine will construct arunoff sediment control system that will include a sedimentation
pond and ASCAs. To minimize the probability of water entering the mine, the pad for the shafts
and slope is to be located, at a minimum, approximately 30 feet north of Winter Quarters Creek
and 20 feet higher in elevation. The mine openings will be up-dip of the mine workings,
minimizing concern of gravity discharge during the operation of the mine. Outfall -004 was
added to the Skyline Mine UPDES permit in December 2009 to accommodate discharging water
to Winter Quarters Creek both from the sedimentation pond and potential future mine water
discharge.

The Division recently revised the interpretation of the definition of oopermit area" as
applying to surface disturbances only; other areas where resources are or reasonably could be
expected to be adversely impacted by coal mining and reclamation operations are adjacent areas.
Because of this change, CFC revised all maps in the MRP to show the permit area as the
disturbe d arca and to show designated, defin ed adjacent areas.
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SUMMARY OF PERMIT COhIDITIONIS

As determined in the analysis and findings of this Technical Analysis, approval of the
plan is subject to the following Permit Conditions. The applicant is subject to compliance with
the following Permit Conditions and has commiued to comply with the requirements of these
conditions as referenced in the approved Permit.

Accordingly, the permiffee has committed to comply with the requirements of the
following Permit Conditions, as specified, and in accordance with the requirements of:

(R645-301-512.100) All drawings requiring PE certification must be certified when clean
copies are submitted (at Conditional Approval)"
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GENERAL CONTEI\TS

IDENTIFICATION OF INTERESTS

Regulatory Reference: 30 CFR 773.22;30 CFR 778.13: R645-301-112

Analysis:

A list of the names and addresses of the owners of record of all property contiguous to
any part of the proposed permit area can be found on page l-20 in Volume I of the MRP.
Skyline Mine submitted a revised Drawing I .6-2 to illustrate the owners of property adjacent to
the permit area.

Findings:

Information on Identification of Interests is sufficient to meet the requirements of the
Utah Coal Minins Rules.

VIOLATION INFORMATION

Regulatory Reference: 30 CFR 773.15(b); 30 CFR 773.23;30 CFR 778.14; R645-300-132; R645-301-113

Analysis:

A check was run on the AVS system on May 17,2Al0 and againon July 22,2010, and
there were no violations retrieved bv the svstem.

Findings:

The information provided is considered adequate to meet the minimum regulatory
requirements for this section.

RIGHT OF ENTRY

Regulatory Reference: 30 CFR 778.15; R64S-301-114

Analysis:

A description of the documents upon which the Permittee bases their legal right to enter
and begin coal mining and reclamation operations can be found on page l-34. A deed from the
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Allred Family Trust to Ark Land Company conveys about 12.7 acres of surface land to Ark Land
Company. The parcel is located in the Winter Quarters Canyon in the Nl/2 of Section 1, T.
I3S., R. 6E., SLB&M.

The Permittee was asked to provide a date of execution of the deed, as well as the
specific legal description of the parcel to which the document pertains. Additionally, the
Permittee was asked to confirm by address and/or EIN that Ark Land Company is the same
company as the one listed in AVS. Lastly, the Permittee was asked to clariff the connection
between Canyon Fuel Company and Ark Land Company.

Findings:

The Permittee provided an executed copy of the Easement made as of June 9,2010, from
D. Euray Allred Family Trust to and in favor of Ark Land Company. Ark Land Company has
been confirmed by way of EIN and address to be the same Ark Land Company that is listed in
AVS. Text was added to page l-34 to better reflect the Allred Family Trustleas to Ark Land
Company, and the association between Ark Land and Canyon Fuel Company,LLC.

Information on Right-of-Entry is sufficient to meet the requirements of the Utah Coal
Mining Rules.

LEGAL DESCRIPTION AND STATUS OF UNSUITABILITY CLAIMS

Regulatory Reference: 30 CFR 778.16;30 CFR 779.12(a);30 CFR 779.z4(a)(bXc); R645-300-121.120; R645-301-112.800; R645-
300-141 ; R645-301 -1 1 5.

Analysis:

During the previous task it was noted that the road leading up to Winter Quarters is a
public road for approximately one mile, after which it becomes a private road, as noted on the
carbon county website: http://ims.carbon.utahgov/zoning/mainpage.asp, accessed January 27,
2010. Also, Priscilla Burton visited with the Carbon County Planning and Zoning office on
February 16,2010 and was informed that the county claims the road up winter quarters as a
public road for r/o mile into Section 6. This is probably one mile from the mine site. Also, while
determining suitability, it was discovered that the area is zoned Watershed.

Skyline Mine submitted a Conditional Use Permit application with Carbon County on
March 16,2010. A copy of the application was provided. The Carbon County Planning
Commission will review the information and Skyline Mine anticipates an approval
recommendation in late April 2010. Skyline Mine commits to providing this information to the
Division.
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Findings:

A copy of the Condition Use Permit from the Carbon County Department of Planning
dated July 7,2010, which grants approval to construct a ventilation facility in Winter Quarters
Canyon (R645-301-115.100) has been provided to the Division.

PUBLIC NOTICE AND COMMENT

Regulatory References: 30 CFR 778.21; 30 CFR TT3.13; RO4S-300-120; R645-301-117.200.

Analysis:

A newspaper notice was filed in the Price Sun Advocate on April 6, 13, 20 and 27 , 2A10.
This notice adequately describes the proposed project and provided for public comment.

The Division received comments from various entities during the comment period,
including a letter from Thornas Karrenberg of the Law offices of Anderson &Karrenberg dated
May 24,2010 requesting an informal conference on behalf of George Liodakis an adjacent
landowner. An informal conference was scheduled, noticed in the Sun Advocate on June l, 2010
and held on June 14,2010 at the DOGM offices. Representatives from the Liodakis Ranch LLC
(Anderson & Karrenberg law office), the Division, and the Skyline Mine were the only ones in
attendance. The main issue raised by Liodakis during the conference was concern about the
noise that would be generated by the mine fan during operations. The Company (Skyline Mine)
agreed to provide additional information about the mine fan and did so in a letter dated June 23,
201 0 and a submittal received at the Division on July 1,20L0. The submittal included a sound
survey completed by Tetra Tech as well as technical specification of the mine fans proposed to
be used.

OnJune 30,2010 the Division received a letter from Thomas Karrenberg with final
comments for the Informal Conference. The letter again focused primarily on the fan and noise
that would be generated during mining operations and continued to object to the proposal.

The Division received other comments during the comment period, including letters from
Garth Frandsen and from Jason Frandsen, both property owners in Schofield who were
encouraging the development of mining in the Schofiel d arca.

The Division considered all of the comments received in making this analysis and
findings document. While noise may be a concern for adjacent landowners, there is not a
regulatory requirement for addressing noise under the Surface Mining Control and Reclamation
Act (SMCRA) nor in the R645 Utah Coal Rules. The Company has made efforts to reduce the
noise levels of the fans by using best available technology. There is no regulatory basis for
denying the application.
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Findings:

The information provided is considered adequate to meet the minimum regulatory
requirements for this section.

COMPLETENESS

Regulatory Reference: 30 CFR 777.15; R645-301-150.

Analysis:

A determination of Administrative Completeness was made on 4pril 1,2010 and the
company was advised to publish a notice in the local paper. On April 6tn the Division sent out a
notification to the various agencies that may have in interest in the project and ask for any
comments to be submitted bv Mav 20" 2010.

Findings:

The information provided is considered adequate to meet the minimum regulatory
requirements for this section.
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EFIVIRONMENTAL RE SOURCE II\FORMATIOI\

Regulatory Reference: Pub, L 95-87 Sections 507(b), 508(a), and 516(b); 30 CFR 783., et. al.

GENERAL

Regufatory Reference: 30 CFR 783.12; R645-301-411, -301-521, -301-721.

Analysis:

The North Lease is in a montane area of elevation 8300 -9300 feet. Slopes are well
vegetated with aspen and conifers. Two main drainages (Winter Quarters and Woods Canyon)
flow northeast emptying into Mud Creek (or Pleasant Valley Creek). Each drainage has several
reaches contributing flow. The gradient of the creeks is gentle along the valley bottom. Winter

Quarters Creek has a wide floodplain vegetated with grasses.

There are two seams of interest in the North Lease: the Lower O'Conner "A" seam and
the Flat Canyon seam (also called the Woods Canyon) seam in the Blackhawk Formation, which
in the North Lease lies in azone of compression. The compression appears to limit the ground
water inflow to the mine.

Findings:

The information provided is adequate.

PERMIT AREA

Regulatory Requirements: 30 CFR 783.12; R645-301-521.

Analysis:

The letter included with the application states that due to the recent interpretation of
'permit boundary' by the Division, every plate illustrating pennit areas was modified as part of
the submittal. The permittee changed map 1.6-3, skyline mines permit area, so thatthe previous
permit atea line is now the adjacent area line. The permittee also added a new boundary line to
this map, which depicts all surface disturbances as the permit boundary. This includes roads,
pipelines, portal yard, conveyor bench, loadout, waste rock disposal site and the proposed winter
quarter's ventilation facility. The narrative at the bottom of the map states that the adjacent area
is % mile beyond lease acreage. However, the line does not depict this, and a % mile is not
sufficient for certain disciplines including hydrology and wildlife resources. The Division does
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not require that adjacent area be defined on a map. Adjacent area can vary in size according to
individual disciplines such as hydrology, biology, etc. If the permittee chooses to depict the
adjacent area on a map with a boundary line, then the adjacent area, according to R645-100-200
definition is:

'the arca outside the permit area where a resource or resources, determined according to
the context in which adjacent arca is used, are or reasonably could be expected to be
adversely impacted by proposed coal mining and reclamation operations, including
probable impacts from underground workings".

For the context of biology, cultural resources and land use, this area may be different for
all three. For instance, adjacent arca for a surface disturbance with respect to cultural resources
would be relatively small because the area that 'reasonably could be expected to be adversely
impacted' from a surface disturbance is very minor and could be none, However, the adjacent
area relative to high value habitat for the same surface disturbance could be quite significant
because wildlife utilizing the habitat could be impacted from visual, auditory and other
disturbances. From this standpoint, it is recommended that the permittee either eliminate the
adjacent area line from the map or place the line according to the resource with the largest
adjacent arca.

In the March 24,2010 response to deficiencies submittal, the permittee explained that the
lease boundaries were added to the permit areamap (Map 1.6-3) and the adjacent area line was
modified to include aY, mile buffer around the surface disturbances and underground workings.
The map also explains that the adjacent area pertaining to water resources is included on the
CHIA map.

Findings:

The information provided is considered adequate to meet the minimum regulatory
requirements for this section.

HISTORIC AIID ARCHEOLOGICAL RESOURCE INFORMATION

Regulatory Reference: 30 CFR 783.12: R645-301-411.

Analysis:

A summary of the cultural resource evaluations can be found on page 2-4c1 of Section
2.l.EarthTouch Inc. completed a cultural resource assessment for the proposed ventilation
facility in April of 2009. This report will be incorporated in the confidential MRP binder. The
project area is located in Winter Quarters Canyon and consists of approximately 7.93 acres
comprised of the facility and a 530 ft. stretch of road that will be rerouted to provide access.
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Additional areawas studied along a 1.S-mile stretch of Winter Quarters Canyon where the power

line corridor will be located. A class I file search of the project areawas conducted at the SHPO
office on September 25, 2A07 and another at the Manti la sal Forest Service office in October of
2007 . EarthTouch completed a class III pedestrian inventory in October of 20A7 through
November of 2008. A winter quarter's townsite map is located in Appendix C of the report.

The Winter Quarters townsite is listed as site 42C8268 from previous surveys. This
assessment added forty features to the existing townsite and brief summaries of these features are
located within the report. The townsite has been recommended for listing as a significant
historic property since the 1981 inventory under criterion A, C and D. However, several
landowners have objected to the nomination for listing in the national register and the listing was
temporarily postponed. The report states that sites that are determined potentially eligible
regardless of listing in the National Register are still to be treated as eligible, listed sites.

EarthTouch consultants concluded that development of the proposed ventilation facility
would have an adverse effect on a portion of the historic Winter Quarters Townsite including
seven associated features eligible for listing. The consultant also determined that the following
restrictions would need to be placed on the mine operation in order to protect unidentified
cultural properties:

1. Personnel and equipment associated with the project should be restricted to the area
cleared for the project.

2. Personnel associated with the project should refrain from collecting or otherwise
disturbing cultural materials that may be encountered during development.

3. If unrecorded cultural materials are encountered during the project, activities in the
affected area should cease, and the USHPO should be notified before development in the

atea is resumed.
4. Human burials or other physical remains encountered during the project, require

immediate cessation of activity in the affected area,as well as immediate notification of
proper authorities. Native American burials or other remains must be reported to the
Utah SHPO and appropriate Native American groups.

The Division sent the report to SHPO with a request for concuffence on the finding of
adverse effect on November 17 ,2A09. USHPO granted concurrence with the original report on
Novemb er 23, 2009. (See Incoming File 0067). The permittee then withdrew the amendment
application.

On January ll'h2010, the permittee resubmitted the application and revised the
disturbance area so that it was isolated to the north side of the stream rather than over the stream.
In this submittal of the application, the permittee included an addendum to the original cultural
resource report. This addendum was developed in consultation with the Division, SHPO, and

PLPCO and included a mitigation plan for the eleven features to be affected. The eleven
features included stone foundations, earthen foundations, walls, and a leveled area. The
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consultant concluded that the disturbance areawill be far enough away and hidden by the canyon
so that the proposed facility would have no impact on the view shed of the main townsite. Also,
due to the degradation of the features to be impacted, excavation would contribute little to no
significant data. Therefore. the consultant proposed that adequate mitigation would include a
detailed GPS inventory of all features associated with the townsite, and an informational sign
along route 96. The detailed GPS inventory has been completed. The informational sign will be
placed next to existing signs associated with the Huntington and Eccles Canyons National Scenic
By*ay. Further information regarding the sign can be found in appendix B of the addendum
report.

The addendum report was submitted to SHPO for concuffence on January 19, 2009.
However, SHPO wrote to the Division on March23,20l0 explaining thatconcurrence could not
be provided until the power line was included in the undertaking and until the mitigation plan
included an informational booklet (See 2010 Incoming 0019). The Division met with the
permittee, Lori Hunsaker (USHPO) and Kelly Beck (PLPCO) on April 6,z}rc. The permittee,
SHPO and the Division developed an MOU, which committed the permittee to submitting an
alternate mitigation plan, which includes an informational booklet. The MOU will explain
DOGM's regulatory authority and jurisdiction, which does not include the power line corridor in
the permit area. This plan can be approved once the MOU is finalized.

Findings:

The information provided is considered adequate to meet the minimum regulatory
requirements for this section. However, prior to approval, the USHPO must concur with the
Division's findings. When finalized and signed, the MOU developed between the Division,
USHPO and the permittee will satisff this requirement.

VEGETATION RESOURCE INFORMATION

Regulatory Reference: 30 CFR 783.19; R645-301-320.

Analysis:

Vegetation information of the permit area is located in Vol. 1A 5ec.2.7,2.7.1, and 2.7.6.
Survey t.p-ort, are included in the MRP in Vol. A-2 North Lease 2nd volume and Vol. A-2 2"d
Volume. Section2.T.S located on page 2-63 includes a sunmary of the vegetation analysis for
the proposed winter quarter's ventilation facility. Vegetation information was collected in 2008
and revised in 2009. The proposed site is located approximately 24ft. from the stream bank. The
proposed pad area contains sagebrush and mountain brush south facing hillside, and minimal
riparian areas. The riparian areas are degraded due to heavy livestock grazing and a large
population of noxious weeds.
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Productivity information is summarized on page 2-127 of sectionz.l2. NRCS Range
Management Specialist, Dean Stacy, assessed the proposed ventilation facility area for
productivity. Mr. Stacy determined that the arearanked low on the Potential Natural Community
Scale. The south-facing slope (where the disturbance will be located) was approximated at 1300
lb.lac productivity. The Willow and aspen communities were estimated at only 800 lb. /ac. The
NRCS report is located in Appendix A-2Yo1.2.

Dr. Patrick Collins of Mt. Nebo Scientific conducted the vegetation survey in July of
2009. During construction and operations of the ventilation facility, disturbance will be
contained on the sagebrush/grass community. A survey was conducted on this area and on the
proposed reference site.

Sagebrush Grass Communit)' (proposed disturbed area and reference area)
The living cover was 48.5Yo and the woody species density was 6303 stems per acre. The
referenc e area for this community is shown on Map A of the report. For the referenc e area,
living cover was 49.75a/o andwoody species density was 4389 stems per acre.

Riparian Area (proposed Disturbed and reference area)
Very little disturbance will occur within the riparian area during the construction and operation
of the ventilation facility. Therefore, no revegetation success standards were needed for this
community. A very small portion of riparian habitat might be affected and a riparian seed
mixture will be used during reclamation for this area.

Page 9 of the report suggests that a lower woody stems per acre amount should be used as
a standard in order to achieve a more suitable grazinghabitat in the area. The Division and
DWR will conduct a site visit this spring to determine the appropriate standard for woody stems
density.

Color photographs and a map are provided in the report.

Findings:

The information provided is considered adequate to meet the minimum regulatory
requirements for this section.

FISH AI\D WILDLIFE RESOURCE INFORMATION

Regulatory Reference: 30 CFR 7U.21; R645-301-322.

Analysis:
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Fish and wildlife information pertaining to the Winter Quarters Canyon proposed facility
can be found in Section2.l page 2-4d, Sec 2.8 p 2-67. Surveys associated with the canyon have
been conducted since 2005 . Page 2-I04(l) of sectio n 2 .9 .5 (a) summ arizes the data that has been
collected for the proposed project. All surveys conclude that the project will have minimal
effects on fish and wildlife.

The winter quarter's ventilation facility proposal suggests that water will be discharged
from the site to the adjacent stream. A letter from Earthfax dated March 16,2010 is included in
the application to be incorporated in Appendix A-1 volume 2. The letter discusses
the effects from increased water discharge on stream morphology. Earthfax modeled the stream
discharge using FlowMaster version 6.0 software with an estimated discharge of 1000 gpm
through an 18" comrgated metal pipe. Al1 modeled stream flow scenarios, including a maximum
of 2800 gpm (taken from monitoring station CS20) were considered to be non-erosive. The
water discharge must remain under the maximum of 6,217 gpm in order to be non-erosive. This
criteria will be added to the master commitment list under the hydrology requirements.

Macroinvertebrate Sampling :

Page 2-67 of sec. 2.8 summarizes the macroinvertebrate sampling plan for the proposed
Winter Quarters Ventilation Facility. The Winter Quarters Canyon Creek has a moderate
population of macroinvertebrates according to the 1995 environmental assessment by the USFS
and BLM. Presence and abundance of certain macroinvertebrate populations can be very useful
in evaluating the health of a stream. Sampling locations are located onPlate 2.8.1-1 and
sampling frequency is located on table 2.8-la. Plate 2.8.t-1 indicates that there are three
sampling points above the proposed winterquarter's ventilation facility. The purpose of the
surveys is to determine the effect of the construction and operations on the stream. Therefore,
there must be a sampling point below the proposed facility so that it can be compared to pre
activity conditions as well as upper stream conditions. Table 2.8-la shows that Winter Canyon
has been monitored for macroinvertebrates at the three sites above the ventilation facility fall of
2002, spring and fall of 2003, spring 20A4,faLL2007, and spring 2008. Future surveys are
scheduled for fall2011, spring2012, and spring/fall every three years thereafter until 2023.

The withdrawn application, submitted in October 20A9, included correspondence
between Mr. Galecki of CFC and Dr. Shiozawa from Mt. Nebo Scientific regarding the fish
habitat in the stream. This current submittal does not have any baseline information regarding
the stream because the stream will no longer be culverted. However, according to the
application, a large volume of water will be discharged from the ventilation pad to the stream.
This discharge could potentially alter the stream morphology and may have an adverse affect on
the stream habitat. CFC consulted with Dr. Shiozawaon this issue at the request of the Division
in March 2010. Dr. Shiozawaexplained that the section of stream in the vicinity of the WQVF is
not conducive to macroinvertebrate monitoring due to low gradients and accumulation of fine
sediment. In order to monitor the health of the stream, Dr. Shiozawarecofilmended that he
conduct electro fishing surveys on a three-year interval. (See following paragraph).
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Electro Fishing Surveys

The Aquatic Monitoring Program for winter quarters has been added to the text of the
MRP as in section 2.8.1page 2-71b and table 2.8.1a. Two electro fishing sites, each 150m in
length upstream and downstream, were established in Winter Quarters Creek. Dr. Shiozawa has
recommended a three-year sampling interval to minimize stress on the fish population. Table
2.8-la has been updated to include the surveys, which start in the Fall of z}rc and currently
continue through the fall of 2022.

Northern Goshawk, Flammulated Owl and other Wildlife Surveys Appendix A-3'
Vo l .2

This report was conducted by Western Land Services, Inc and prepared in July of 2009.
The Northern Goshawk and flammulated owl surveys were conducted using the USDA Forest
Service protocols. The Northern Saw Whet Owl survey protocol was very similar to the
flammulated owl survey. No responses were elicited from any of the three species.

While conducting these surveys, Elk and mule deer were encountered and the locations
were recorded. It was determined that the canyon, including the proposed pad area, was suitable
for elk calving.

A map is included at the end of the report showing the survey boundary (ll2 mile from
proposed pad area and subsidence area) and call station locations.

Tetra Tech Letter Appendix A-3, Vol. 2

The application includes a letter from the consultant Tetra Tech regarding the Winter

Quarter's Canyon Wildlife Studies Summary for 20A6 through 2008. The letter will be
incorporated in Appendix A-3, vol. 2. Tetra tech conducted surveys between these times for
Northern Goshawks. Only one Goshawk was observed within a mile of the proposed ventilation
pad area. No nests were found. Elk, elk calves, rnule deer, and mule deer fawns have been
documented throughout the canyon, but greater than a mile from the pad site. Therefore, the
consultant concluded that no impacts to wildlife should occur with the construction of the
ventilation facility.

The letter also addressed the exhaust fan sound and its potential impact to wildlife. A
sound study was conducted by Tetra tech for SUFCO mine in 2008. It was concluded that
ventilation fans produce noise that recedes to background noise levels at about 1.43 miles.
Furthermore, the consultant believes that with the additional topography, the Winter Quarter's
Canyon should provide a greater buffer to the sound and reduce the travel area.
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The letter includes Table 1: Winter Quarters Canyon Northern Goshawk Calling Station
results 2006-2008 within one mile of the proposed ventilation shaft and pad. Other wildlife
observed according to the table include: green tailed towhee, olive sided flycatcher, marten, red
tailed hawk, mule deer, elk, sharp shinned hawk, sage thrasher, spatrow, golden eagle, coopers
hawk, woodpecker and ravens.

The fish and wildlife information was sent to Nicole Nielson of the Division of Wildlife
Resources on Feb. 4,2010 to inform DWR and elicit any recommendations or concerns they
might have with the proposed project.

Findings:

The information provided is considered adequate to meet the minimum regulatory
requirements for this section.

SOILS RESOURCE INFORMATION

Regulatory Reference: 30 CFR 783.21; 30 CFR 817 .22;30 CFR 81 7.200(c); 30 CFR 823; R645-301-220; R645-301-41 1 .

Analysis:

The soil survey indicates the 8-acre area to be disturbed is a 25 - 35% slope with a thin
surface layer of sandy loam soil (MRP Vol 2., App. A-2). The soil is neutral inpH and has very
little carbonate or neutralizing content. The baseline data collection did not include potassium or
phosphorus analysis. This infonnation will be collected from the salvaged topsoil, see page 4'
34(a).

Findings:

The information provided is meets the requirements of the Regulations.

LAND-USE RESOURCE INFORMATION

Regulatory Reference: 30 CFR 783.22, R645-301-41 1.

Analysis:

Land use information is located on page 2-125 of Sec. 2.lz.Current and historic land
uses of the Winter Quarters Canyon are described as grazing, wildlife habitat,recreation,
hunting, forestry and timber production and mining. The condition and capability of the land is
also described on page 2-63 of Section2.7. The area has been heavily grazed and is invaded
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with the noxious weed Carduus nutans. The condition and capability of the land may therefore
improve after reclamation and bond release.

Table 2.12.2-l lists the grazing potential for the areato be affected by mining surface
operations and facilities. The table also lists that the Winter Quarters proposed ventilation pad
has a land disturbance area of 2.36 acres of sagebrush with 114 Animal Units and 3.8 Animal
unit months.

Table 4.12-l lists the premining land use as Grazing, mining and wildlife.

A land use map can be found inthe approved M&RP as plate 2.12.1-1. This map shows
that the proposed ventilation facility is adjacent to the Manti-la Sal National Forest and several
grazing allotments. The proposed facility is located on private property, which is used for cattle
grazing.

Findings:

The information provided is considered adequate to meet the minimum regulatory
requirements for this section.

ALLUVIAL VALLEY FLOORS

Regulatory Reference: 30 CFR 785.19; 30 CFR 822; R645-3OZ-320.

Analysis:

Alluvial Valley Floor Determination

The existence of an alluvial valley floor with irrigated pastures and areas of subinigation
along Mud Creek in Pleasant Valley below the t-itah No. 2 Mine (now called the White Oak
Load Out) was previously established by the Division (1984 Technical Analysis of the Valley
Camp Mine, ACT/0071001, and Valley Camp MRP Map R645-301-411.100 Premining Land
Use Map). Figure 2.12.D in the Skyline Mine MRP illustrates the locations of pastures
downstream and outside the permit area.

Similarly, there exists an alluvial valley floor in the broad, valley bottom of Winter

Quarters Canyon and Woods Canyon, outside the permit area (MRP, Section 2.12).
Measurements of flows taken on November 26,2A01 (Appendix D, Skyline Mine MRP)
recorded 18.4 cfs in Mud creek afterthe confluence with Eccles Creek and24.44 cfs afterthe
confluence with Winter Quarters Creek. The gain in flow downstream was attributed to
contributions from springs and side streams (2 - 3 cfs) and re-emerging base flow from the
alluvium of 3 - 4 cfs (Section 2.12 and Appendix D July 2002 Addendum to the Skyline Mine
PHC).
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Figure 2.12.D illustrates the locations of pastures in the Alluvial Valley Floor. Table
2.12.3 provides information on land ownership, pasture size, and crop grown. There are six
landowners along Mud, Winter Quarters, and Woods Canyon Creeks. The land is used for
grazing of pasture grass. All pastures were estimated to produce 2.5 Tons/acre of grass annually
(Ray Jensen, Range Specialist for the Bureau of Land Management (BLM) is the source of this
yield estimation. He suggested a range of 4000-6000 pounds/acre for sub-irrigated grassland, in
2001.) The predominant vegetation type is grass. Horses and cows gtaze in pastures (Division
observation). The number of animals grazed on the pastures by each landowner is variable with
time.

Within the permit area, the sinuosity of Winter Quarters Creek is I . I and the channel
width varies from 6 - S ft. Flows ranged from lpS - 871 gpm during the baseline gathering
study period. In Woods Canyon, the AVF is limited to 3 acres and sinuosity and channel width
were not measured. However the flow ranged from 23 -410 gpm during baseline collection
(Section 2.12).

Protection of Agricultural Activities

Mud Creek stream channel vegetation was assessed several times in the last decade as a
result of sustained, large flows being pumped from the mine (Appendix A of Appendix D July
2002 Addendum to the Skyline Mine PHC and the July 2A04 Mt. Nebo Scientific, Inc report
entitled, "Baseline Monitoring Riparian Plant Communities at Eccles Creek & Mud Creek 2002-
2003").

As a result of this monitoring, the Division was able to make a finding (August 2005rask2246:*l'ff T:ilil'J:J,"Jlkil?;'Jffi:l*T#-::-;iff :i;;:3h'1,11.,
systems in Pleasant Valley, outside the permit area of the existing coal mining and
reclamation operation.

. The increased mine discharge has had no negative impact on agricultural activity
along Mud Creek.

. Instability in the channel banks and increased erosion of the stream channel in
reaches of the channel that are not well vegetated are very small in relation to the
acreage being pastured and are negligible to the total production of the pastures.

o There has been no significant impact to productivity of the pasturelands in
Pleasant Valley.

o The quality of the mine water discharge in terms of Total Dissolved Solids has
improved with the quantity of water discharged.
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In 2005, in accordance with R645-302-32#A0, The Division required continued
monitoring of the vegetation, erosion of banks, flows and chemical quality of the waters at
established locations on Mud Creek, Winter Quarters Creek and Woods Canyon Creek (Sec.
4.11.9). A commitmentto armorthe Winter Quarter stream channel downstream of the permit
area was provided order to establish bank stability, in the event that there is greater than 6,200
gpm (5 fps) discharge from the sediment pond UPDES discharge point (Sec. 2.4-2, p.2-43a and
Section 2.5-2, p. 2-51d).

Monitoring

The MRP describes monitoring of stream flows (Section 2.4) and vegetation (section
2.7) in Woods and Winter Quarters Creeks during and immediately after mining to provide a
trigger for implementing the best technology available to mitigate potential subsidence damage
(Section 4.17). The BTCA for repair of subsidence cracks will be jointly determined
immediately prior to implementation (Section2.7), but will likely involve backfilling with
surrounding material and bentonite (Section 4.17).

Scofield Reservoir is a drinking water source for Priceo and a premiere cold water fishery
in the State. Unfortunately, it has been listed as an impaired water body by the EPA. Of special
concern is the concentration of total phosphorus in the reservoir (Appendix E of the July 2002
Addendum to the PHC). A significant source of phosphorus pollution in the Scofield Reservoir
are the sediments entering the reservoir delivered by Mud Creek. Consequently, the
contributions of mine water to phosphorus loading have been evaluated by the Permiffee (Section
2.12 Attachment 3). Monitoring at two sites on Eccles and five sites on Mud Creek included:
total flow, TDS, TSS, and total phosphorous, stream morphology. (Station locations are shown
on Figure I Location of Reference Sites Attachment 3 Land Use of Section 2.12.) Stations are
monitored four times a year (seasonally) and will be monitored for a period of one year
following a reduction in discharge to a rate of 3 50 gpm or less. Sediment yield loading from
flows in Mud Creek have been computed from the TSS and flow data collected. Annual
evaluations of the stream are summarized in a report provided to the Division with the Skyline
Mine Annual Report. The monitoring plan also evaluates the changes in stream morphology and
vegetation at the stations over the same time period. Total phosphorus has been included in the
list of parameters to be monitored on Winter Quarters creek waters.

Findings:

The information provided meets the requirements for protection of the downstream
alluvial valley floors.

PRIME FARMLAND

Regulatory Reference: 30 CFR 785.16, 823; R645-301-221, -302-270.
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Analysis:

Section 2.14 and Appendix Volume A-2 has a prime farmland determination letter for the
area. There is no historical use of cropland within the proposed permit area. The proposed
disturbed area has concave slopes at 25 - 35% inclination.

Findings:

The Division concurs with the Natural Resource Conservation Service that there is no
prime farmland within the permit area.

GEOLOGIC RESOURCE INFORMATION

Regufatory Reference: 30 CFR 784.22; R645-301-623, -301-724.

Analysis:
Geologic maps of the area have been provided. A seismic refraction survey was

completed by Clement Drilling & Geophysical, Inc., which provided data on four refraction lines
through the proposed permit area.

Findings:
The information provided is considered adequate to meet the minimum regulatory

requirements for this section.

HYDROLOGIC RESOURCE INFORMATION

Regulatory Reference: 30 CFR Sec. 701 .5,784.14: R645-100-2A0, -301-724.

Analysis:

Sampling and Analysis

The Division's directive Tech-004 recommends a full year of baseline hydrology data be
submitted with an application. The Permittee first submitted the application for the WQVF in
October 2A09, subsequently withdrew it, and then resubmitted it in January 2010. The
Division's database cbntains data (including baseline parameters) for the 4th quarter 2009 at CS-
24,located on Winter Quarters Creek below the WQVF site. For WQ.-l, the Permittee has
uploaded Operational parameters to the Division's database for the2nd,3'0,4'n Quarters, of 2008
and the 2nd Quarter 2009,but only field parameters have been reported since (3'd and 4th Quarters
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of 2009). The Permittee reported depth at 08-5-1 in 4th Quarter 2009,with no subsequent
measurements reported. Due to the potentially critical health and safety issues and time
constraints involved with this application, the Division is willing to be flexible in applying the
Tech-004 guidelines, however, as a condition of receiving approval for this application, the
Permittee needs to provide additional baseline water quality analyses for WQI-1 and CS-24 (no
samples are collected from these sites during the first quarter, so no new datahave been added to
the database since this was first discussed in the May 17,2010 Deficiency Letter; it is to be
hoped that the Second Quarter 2010 data will include the baseline parameters).

Baseline Cumulative Impact Area Information

The Division prepared a CHIA for the Mud Creek and Upper Huntington Creek Basins;
the Division last updated it in March 2006. That CHIA encompassed Winter Quarters Canyon,
but there is no discussion of possible impacts from disturbance in this canyon. Therefore, the
Division will need to update the CHIA to include the proposed disturbance in Winter Quarters
Canyon. The Skyline Mine WQVF is the only proposed or anticipated mining activity in the
Winter Quarters drainage.

Probable Hydrologic Consequences Determination

The mine openings at the shafts and slope are to be located up-dip of the mine workings,
eliminating gravity discharge during the operation of the mine; however, if needed, mine water
can be discharged from this location if UPDES discharge parameters are met. Discharge outfall -

004 was added to the UPDES permit in2}09 to accommodate the discharging of water from the
sedimentation pond and the mine to Winter Quarters Creek.

The WQFV decline slope portal, at an elevation 8,120 feet, will be at a lower elevation
than portions of the mine workings (the Trespass Portal, at an elevation of 8,580 feet, is currently
the lowest portal in Eccles Canyon). Because of this lower elevation, gravity discharge from the
WQVF would be a possibiliry atthe time mine dewatering were to cease and reclamation begin.
Previous versions of the WQVF plan called for gravity discharge from the shafts and tunnel after
reclamation, but that is no longer planned. To safeguard against such a gravity discharge, the
Permittee will seal and backfill both the shafts and slope to prevent discharge (Sections 4.9 and
4.1 1.e) .

Flow data for CS-20 in the Division's database show an average flow of 614 gpm in
Winter Quarters Creek, with 2,800 and 108 gpm being the measured maximum and minimum.
Appendix A- I , Volume 2 contains a FlowMaster study conducted by Earthfax Engineering. It
indicates that Winter Quarters Creek can discharge as much as 9,000 gpm (6,200 gpm mine
discharge plus 2,800 gpm streamflow) without exceeding erosive velocity (5 fps) in the creek. In
the event discharge from Outfall -004 routinely exceeds 6,200 gpm, the Permittee commits to
additional armoring to the outfall location and investigation of the impacts to Winter Quarters
creek (Sections 2.4.2 and Section2.5.2).
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Surface-Water Monitorin g PIan

Monitoring Program is in Section4.ll.2. Surface water monitoring will continue
throughout the mining and reclamation operations, following the monitoring schedule in Sections
2.3 .7 and 2 .4 .4. Quarterly sampling will be analyzed according to Table s 2 .3 .7 -l and 2 .3 .7 -2 .
Postmining data collection will continue at each of the stations until reclamation is determined to
be successful.

Findings:

The Permittee has met the requirements of the Coal Mining Rules; however, the
Permittee is hereby remindedto analyze water samples collected at WQl-1 and CS-24 for
baseline water quality parameters until construction of the WQVF begins.

MAPS, PLANS, AND CROSS SECTIONS OF RESOURCE INFORMATION

RegulatoryReference: 30CFR783.24,783.25;R645-301-323, -301411,-301-521,-301-622,-301-722,-301-731.

Archeological Site Maps

The cultural resources map for the ventilation facility is located in the Cultural Resource
report and addendum NO. 09-0137. The map shows the facility boundary and the affected
resource locations.

Monitoring and Sampling Location Maps

The Macroinvertebrate Sample Site locations Map is labeled as DWG NO: 2.8.1-1. This
map includes the locations of ten monitoring points within the burnout, James, Eccles, Winter

Quarters and Woods Canyons. There are three Winter Quarters sample sites, an upper, middle
and lower reach. All three are located upstream from the proposed disturbance area. A sample
site needs to be established below the proposed disturbed site in order to assess the impact to the
stream from the disturbance. This deficiency is listed in the previous section Fish and Wildlife
Resource information.

Vegetation Reference Area Maps

A map of the vegetation types in the winter quarter's permit and adjacent area is labeled
DWG. NO: 2.7 .l-la. The map shows that the proposed permit area consists of a sagebrush/
grass community with scattered mountain brush areas. The adjacent area vegetation includes
aspen, o*, conifer, sagebrush/grass, and riparian. The location of the sagebrush/grass reference
areais located on Map I of the Vegetation report for the ventilation shaft site located in



Page 2l
ct007t005

Iuly 22,2010EF{VIRONMENTAL RESOURCE INFORMATION

Appendix A-3 of vol. 2. The reference area is approximately 900' from the proposed disturbed
site and is located at: UTM NAD 27 A48t2968 4396592 N.

Findings:

The information provided is considered adequate to meet the minimum regulatory
requirements for this section.
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OPERATION PLAN

PROTECTION OF PUBLIC PARKS AND HISTORIC PLACES

Regufatory Reference: 30 CFR784.1 7; R645-301411.

Analysis:

The cultural resource report for the proposed ventilation facility is located in the
confidential binder. Page 4-84 of section 4.14 includes a summary of the Protection plan of
public parks and historic places. Earthtouch consultants recommended that excavation of any of
the features that will be affected by the facility would contribute no significant data. Therefore,
Earthtouch recommended that the operator conduct a mitigation plan involving a detailed GPS
inventory of all features within the townsite and an informational sign for the public about the
site. The report and mitigation plan was sent to the Utah SHPO for concurrence on January 19,
201 0. This plan has been discussed with representatives from the Division, PLPCO and SHPO.
The operator will implement the plan upon approval of this application.

Findings:

The information provided is considered adequate to meet the minimum regulatory
requirements for this section.

FISH AND WILDLIFE INFORMATION

Regulatory Reference: 30 CFR Sec. 784.21, 817.97; R645-301-322, -3AF333, -301-342, -301-358.

Analysis:

Protection and Enhancement Plan

Page 2-68 of Sec.2.8 indicates that silt fencing will be installed along the entire length of
the construction zone to minimize sediment loading in the stream that may impact fish. Long-
term sediment control will include installation of a sediment pond.

The Protection plan is located on page 2-99 under section 2.9.4 of volume 1A in the
official M&RP. In this section, the permittee describes five disturbances to wildlife from mining
operations including: surface disturbance, loss of habitat, noise, human activity and air pollution.
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The protection plan specific to the winter quarter's ventilation facility is on page 2.104i
of this section. The 2009 tetra tech report located in Appendix A-3 notes that there will be
minimal effects on mammals and game species during the construction and operation of the
facility. Furthermore, the permittee states that minimum temporary habitat loss will occur in
relation to the abundant surrounding habitat for wildlife. Once the facility is in operation, the
facility will not be accessed on a regular basis. The tetra tech report also addresses the issue of
noise disturbance to wildlife. The consultant concluded that the orientation of the fan with
respect to topographic features, vegetation buffers, time of day, wind patterns, seasonal events
and other factors will be key in sound reduction of the facility. The consultant also concluded
that no sensitive resource locations such as nesting raptors, elk calving or mule fawning areas are
located in or adjacent to the project area, and therefore rninimal impacts should occur. However,
the 2009 wildlife report by Western Land Services states, "portions of the pad disturbance area
contain areas suitable for elk calving". The DWR lists the canyon as high value summer habitat
for mule deer and critical summer habitat for rocky mountain elk. At the request of the Division,
Western Land Service provided an addendum report based on the revised pad location. The
addendum will be incorporated in Appendix A-3, volume 2. This addendum states that the
habitat surrounding the current proposed pad location does not exhibit suitable habitat
characteristics for elk calving.

A summary of the enhancement plan is located on page 4-1038 of Section 4.18. The
plan includes the diverse revegetation seed mixture to be utilized at reclamation and the buffer
zone that will be utilized during mining activities. The revegetation process may act as an
enhancement to the areabecause of the current degradation of the site. The site has been
overgrazed and has a high concentration of noxious weeds. (See Mt. Nebo Report in Appendix
A-2, Vol. 2.)Page 4-1038 of section4.lS and page a0-50(a) of section4.T states that noxious
weeds invading the site will be controlled by hand grubbing , andlor approved herbicides. A
visual monitoring of the noxious weeds will be submitted annually.

Endangered and Threatened Species

Reports for TES species are located in Appendix A-2, Vol. 2 and Appendix A-3, volume
2. Page 2-lllb of sec. 2.10 states that no TES species have been documented in studies
involving the Winter Quarters Ventilation Facility that would prohibit construction. A TES
analysis is included in the Vegetation report conducted by Dr. Patrick Collins titled, "Vegetation
Sampling & Sensitive Species at the Ventilation Shaft Site in Winter Quarters Canyon." Page 13
of the report includes a list of seven federally listed threatened, endangered & candidate species
in Carbon County and there presence in the proposed ventilation area. No TES species was
found or had habitat in the project area.

Bald and Golden Eagles
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Page 2-lllb of Sec 2.10 summarizes the raptor inventories conducted in the Winter

Quarters Canyon. Raptor surveys conducted in 200 5-2007 are located in the applicable
exploration applications.

The confidential 2nd volume of Appendix volume A-4 includes raptor surveys. A raptor
survey was conducted in winter quarter's canyon in 1993 andtwo redtailed hawks were observed
but no nests were identified. A preliminary ground survey and follow up survey for the lease
expansion was conducted by Jim Parrish in 1992 and 1993. Nests were located in section22,28,
34,26,25,36,3,4,9 and 1. The nest in section 1 is within %mlle of the proposed facility;
however, the nest could not be ground surveyed for activity because it was on private property
and outside the permit boundary at the time. The survey states that golden eagles in this area
tend to nest in trees. Another survey was conducted in 2005. Three golden eagle nests were
identified, but all were well over one mile from the proposed ventilation facility. The survey
conducted in 1997 shows an active kestrel. active redtail hawk and one inactive nest over a mile
from the site.

A letter from DWR to the Division in 2000 suggests that aerial raptor surveys should not
be discontinued for skyline mine due to the habitat including dense conifers. (See 2001
incoming file 0036).

In a conversation with Mace Crane of Western Land Services, Mr. Crane confirmed that
there was not suitable habitat for golden eagles within or adjacent to the project area. He felt that
surveys specific to golden eagles were not necessary, and that during the Goshawk and
flammulated owl surveys conducted for the area (see appendix A-3 Vol .2),no evidence of
golden eagles was found. (See 2010 incoming email 0011). This email will be incorporated in
Appendix A-3 Vol. 2.

Wetlands and Habitats of Unusually High Value for Fish and Wildlife

Protection of the stream and ripar ian arcaduring construction and operation of the
ventilation facility is located in several places including: p. 2-4d of section2.l,p.2-63 of section
2.7, p.2-67 thru 2-68 of section2.8, p. 2-127 of section2.lZ, and p. 4-90 of section 4.14,

The activities will stay a minimum of 2 bankfull widths (approx. 24 ft) from the stream.
Silt fencing will be installed prior to construction to minimize sediment and debris entering the
creek. Sediment ponds will be installed for long-term sediment control in the stream. Dr. Pat
Collins of Mt. Nebo Scientific suggested that successful revegetation of impacted riparian areas
is very likely due to the vegetation present and the available water. Macroinvertebrates will be
monitored on a regular basis to assess the water and habitat quality of the stream and riparian
arca. (See discussion under Fish and wildlife resource information and Protection of fish and
wildlife and related environmental values.)



OPERATION PLAN

Page 26
c/007t005

Iuly 22,Z}fi

Findings:

The information provided is considered adequate to meet the minimum regulatory
requirements for this section.

TOPSOIL AND SUBSOIL

Regulatory Reference: 30 CFR 5ec.817.22; R645-301-230.

Analysis:

Topsoil Removal and Storage

The plan states in on page 2-l2Ac that one to two feet of surface soil will be salvaged.
However the soil survey in App. A-2, Vol 2. suggests that a salvage depth of 6 - 18 inches of
sandy loam soil is more likely to be salvaged from 1.6 acres within the 8 acre disturbed area. A
stockpile will be constructed on 0.67 acres (ASCA Area 37 described on page 3-72b) and
illustrated on Plate 3.2.4-3A. The stockpile areacan hold 4,421 cu yds of soil {B.  -3a@). The
toe of the stockpile is located 25 feet from the perennial Winter Quarters stream channel. It will
be placed on a gentle slope that is four feet in elevation higher than the stream channel. The
topsoil will be protected by a six-inch high berm constructed as shown on Dwg 3.2.4-38 The
size of this berm may not be adequate to withhold runoff. However, the design information for
the topsoil berms is provided in Vol 5. Sec 24, Table 3 (p. 21).

Section 4.6.1of the approved plan describes equipment to be used and protection of
topsoil stockpiles. The interim seed mix is described in Table 4.7-8A.

Two composite samples will be taken from topsoil stockpile for analysis of phosphorus
and potassium.

Findings:

The information provided meets the requirements of the Utah Regulations.

VEGETATION

Regulatory Reference: RO45-301-330, -301 -331, -301 -332.

Analysis:
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The operator has committed to containing the surface disturbance to two full bankwidths
from the stream in order to protect the riparian vegetation and habitat. The 2009 tetra tech report
located in Appendix A-3 notes that minimum temporary habitat loss will occur in relation to the
abundant surrounding habitat for wildlife. Page 3-72(b) of section 3 .2 describes that the
removed topsoil will be stockpiled and seeded with the interim seeding mixture. Silt fences will
control erosion until interim vegetation has been established.

Findings:

The information provided is considered adequate to meet the minimum regulatory
requirements for this section.

SPOI AND WASTE MATERIALS

Regulatory Reference: 30 CFR Sec. 701 .5,784.19,784.25, 817.71, 817.72, 817.73, 817.74, 817.81, 817.83, 817.84, 817 .87,
817.89; R645-100-200, -301-210, -30'l-21 1 , -301-212, -301412, -301-512, -301-51 3, -301-514, -301-521 , -301-526, -301-
528, -301-535, -301-536, -301-542, -301-553. -301-745. -301-746. -301-747.

Analysis:

. Coal Mine Waste

Waste material generated from the Winter Quarters Ventilation Facility (WQVF)
Declined Slope will be used to create the facility pad itself. Material will be placed in lifts and
compacted and reinforced with a retaining wall. In the event there is an excess of material that
cannot be stored on site, whether from the Declined Slope or Vertical Shaft construction, this
material will be transported to the Scofield Waste Rock site. Material sent to the Scofield Waste
Rock site will be analyzed fortoxicity approximately every 2,000 tons of material sentto the
site. Waste Rock generated from construction of the Vertical Shaft using the raised-bore drilling
technique will likely be placed underground.

Excess Spoil

The Permittee has indicated on page 3-31(a) of the application that during construction of
the Winter Quarters Ventilation Pad (WQVF) all materials brought to the surface either by
conventional sinking methods or raised bore construction will be stored underground, on the
surface, contained within the pad, or shipped to the Waste Rock site.

[R645-301.624.220]: The Permittee provides a sampling plan detailed in Section4.4.5
of the MRP for acid and toxic-forming materials and specifically addresses the material
generated from the Winter Quarters Ventilation facility on page 4-30. Waste rock generated
from the boreholes during construction will be used to construct the facility pad itself. Excess
material will be hauled to the waste rock site in Scofield. The sampling protocol currently in
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place of one sample perevery 2,000 tons will then apply. During reclamation of the shaft and
decline slopes, any additional rock material needed will then come from the waste rock site.

Findings:

The information provided meets the requirements of the Regulations for this section.

HYDROLOGIC INFORMATION

Regulatory Reference: 30 CFR Sec. 773.17 ,774.13,784.14,784.16,784.29, 817.41, 817 .42, 817.4g, 817.45, 817.4g, 817.56,
817.57; R645-300-140, -300-141, -300-142, -300-143, -300-144, -300-145, -300-146, -300-147, -300-147, -300-148, -301-

512, -301-514, -301-521 , -301-531 , -301-532, -301-533. -301-536, -301-542, -301-720, -301-731 , -301-732, -301-733, -

301 -7 42, -30 1 -743, -30 1 -750, -301 -761, -30 1 -764.

Analysis:

Groundwater Monitoring

No springs exist on the south-facing slope where the WQVF pad is located. Spring
WQl-1 is located on the north-facing slope, is approximately ll4-mile east of the WQVF pad,
and monitors near-surface ground water south and east of the WQVF site (p. 2-35c).

Surface Water Monitoring

The Permittee proposes to monitor surface-water in the vicinity of the WQFV at two
sites, CS-20 and CS-24to ensure the operation is not compromising the surface water system.
CS-20 is located upstream of the site. Stream monitoring station CS-24 was added to the
monitoring plan for Winter Quarters Canyon; however, CS-24 was originally near the midpoint
of the WQVF pad - not downstream of it - and upstream of the proposed Topsoil Pile Sediment
Trap. The Permittee has relocated CS-20 approximately 500 feet farther down stream so it is
unquestionably downstream of the WQVF. The area monitored by this new location includes an
8O-acre tributary drainage located onthe south slope opposite the WQVF pad (Drawings2.3.6-l
and 3 .2.4-3r-).

Acid- and Toxic-Forming Materials and Underground Development Waste

No new analyses of coal or overlying and underlying rock were done in preparation for
the WQVF application. Testing of such materials in other areas of the mine has not identified
potential acid- or toxic- forming problems, although tests on underground development waste
taken to the Scofield Waste Rock Disposal Site have indicated possible acid-forming potential.
(Section 4.4.5). Waste material generated from the WQVF slope, and possibly from the vertical
shafts, will be used as fill material to create the facility pad itself. Material will be placed in lifts
and compacted and reinforced with a retaining wall. Excess material that cannot be stored on
site will be transported to the Scofield Waste Rock site. All mine development waste will be
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tested for toxicity and acid generating potent iaL at a tate of one sample per 2,000 tons. Materials
found to be toxic will be moved to the permanent disposal site. Approximately 8,000 cubic
yards of material are anticipated to be generated from the slope and 4,050 cubic yards from the
shafts if they are sunk from the surface. If the raise-bore technique is used for the construction
of the shafts, very little material will be stored at the surface. At reclamation, the development
waste will be used in backfilling of the slope and vertical shafts. To achieve AOC, additional
material will be brought from the Waste Rock site or purchased from an outside source (Sections
4.4.5 and 4.16.2).

Gravity Discharges from Underground Mines

The Winter Quarters decline slope portal is at an elevation of 8,120 feet, which is
approximately 460 feet below the lowest portal in Eccles Canyon (the Trespass Portal at 8,580
ft.). The mine openings at the shafts and slope are to be located up-dip of the mine workings,
greatly reducing the possibility of gravity discharge during the operation of the mine; however, if
needed during mine operation, mine water can be discharged from this location if UPDES
discharge parameters are met.

Water-Qualify Standards and Effluent Limitations

In December 2009, as part of the UPDES water discharge permit renewal, outfall -OO+

was added in Winter Quarters Canyon in anticipation of the WQVF construction. Outfall -004 is
permitted to discharge both storm water and mine water.

Diversions: Miscellaneous Flows

Section 4.5 of Vol. 5 - Section}4; Winter Quarters Ventilation Shaft Pad Runoffand
Sediment Control Design Report states that "The ASCA [39] catch basin will convey runoff into
an l8-inch culvert under the access road and into a riprap pad along the north side of the existing
road south of the access road. The riprap pad will dissipate flow and allow the runoff to flow
along its natural path across the existing road. From the south side of the existing road runoff
will flow west along the north side of the topsoil berm toward Winter Quarters Creek." One of
the deficiencies listed in the May 17,2010 Denial Letter required the Permittee to provide a
design for this flowpath that would prevent additional contributions of sediment to the stream
and minimize erosion. In response, the Permittee has not modified the design but has added, in
Attachment A of Vol. 5 - Section24, HydroCAD and Flowmaster modeling for the riprap pad at
the culvert outlet, the gravel-surfaced road, and the designed ditch along the Topsoil Pile berm.
The modeling results indicate predicted velocities along the flowpath from the culvert outlet to
Winter Quarters Creek should be non-erosive and prevent additional contributions of sediment to
the stream.
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The May 17 deficiency also identified similar shortcomings with the designs for the
outflows from the sedimentation pond spillways, topsoil pile sediment trap, and the Upper Road
curvert'n:'ffi 

ff:"i,Ttrj'**l[: j,:1ifi ,$lT:jjTijllii;,,ermodelingof the
Sediment Pond outfall is in Attachment A, Vol. 5 - Section24. Plate 3.2.4-3D
and Vol. 5, Sectio n 24, Subsecti on 4.2 describe the addition of 12 to Z4-ineh
boulders on top of a 5-ft by 5-ft riprap pad to spread out the flow. The secondary
spillway, which will be riprapped, will also flow onto this pad. Final predicted
velocity of flow from the pad is under 2 fps.
The berm along the bottom of the topsoil stockpile is designed for total retention
of runoff from a 10- year,24-hour storm (ASCA 37);the silt-fence spillway at the
catchment basin, located at the lowest elevation (Drawing3.2.4-3A), will be
approximately 2.5 ft high. Should a larger event produce enough runoff to
overtop the spillw&y, the Permittee has planned for a 6-foot wide by 3-foot long
riprap pad on the discharge side (Vol. 5, Section24, Subsections 4.2 and 4.3;
Drawing 3.2.4-iF) to prevent erosion, including undercutting of the spillway.
The riprap pad at the outfall of the Upper Road culvert is now designed to be 10 ft
wide by 25 ft long, whereas the previous design was for 5 ft wide by 10 ft long.
In additi on, 12 to 24-inch boulders are to be imbedded within the riprap in the top
10 ft of the pad, immediately downstream of the outfall (Vol. 5, Section24,
Subsecti on 4.4; Drawing s 3.2.4-3E and 4.4.2-3A). The HydroCAD and
Flowmaster modeling in Attachment A of Vol. 5 - Secti on 24 show that the water

should be coming off the riprap pad at non-erosive velocity, approximately 1.25
fps.

The Permittee has sum marizedpeak flow velocities and riprap needs for some of the
structures, calculated with HydroCAD (version 9.1) and FlowMaster (version 6.0), in Vol. 5,
Section Z4,Table 4"

Stream Buffer Zones

The Permittee proposes to disturb land within 100 feet in Winter Quarters Creek, a
perennial stream; however, there will be no diversion of the creek, nor need for a stream
alteration permit because the Permittee proposes the to keep all disturbance a minimum of two
stream widths away from the stream. Buffer Zone signage is discussed in Section 3.2"7. The
undisturbed upper-road ditch, located uphill of the pad site, is to be improved to minimize
drainage reporting to the site. The sedimentation pond has been designed to treat storm-water
runoff. ASCAs are to treat water leaving disturbed areas, especially the pad area before the pond
is fully operational and the topsoil pile. The operation of the WQVF as shown on the submitted
plans is not likely to cause or contribute to the violation of applicable water quality standards or
adversely affect water quantity and quality or other environmental resources of Winter Quarters
Creek.
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The berm around the topsoil stockpile (ASC A37) is designed for total retention of runoff
from a l0- year, Z4-hour storm. Should a larger event overtop the berm spillway, the Permittee
has planned for a 6-foot wide by 3-foot long riprap pad on the discharge side (Vol. 5, Section}4,
Subsections 4"2 and 4.3; Drawing3.2"4-3F) to prevent erosion, including undercutting of the
spillway.

All water leaving the main pad area will be treated by the sedimentation pond. A UPDES
water discharge point was added to the Skyline Mine water discharge permit in December 2009
to accommodate discharging water to Winter Quarters Creek both from the sedimentation pond
and potential future mine water discharge. Silt fence provides sediment control for the runoff
from ASCA 38, which includes the outslope of the pad and the sedimentation pond.

Wattles placed around the inlet of a catch basin will treat discharge from ASCA 39.
From the catch basin, water will flow through a culvert under the road and discharge onto a
riprap pad, which will dissipate the flow. The Permittee has furnished additional information on
planned runoff control for the flow over the approximately 150-foot path between the riprap pad
at the outfall from the ASCA 39 culvert and Winter Quarters Creek, and for the flows leaving the
riprap pads at the sedimentation pond spillways, the topsoil pile sediment trap, and the Upper
Road culvert.

Sediment Control Measures

The Permittee commits that prior to construction of the WQVF, silt fencing or similar
best management practice will be installed along the entire length of the construction zone to
minimize sediment and debris from entering the creek. Once construction is complete and other
sediment controls are installed, these sediment control structures will be removed. During the
life of the WQVF pad, long-term sediment control will be implemented thorough a sediment
pond and outfall UPDES-004, and ASCAs (Sections 2.7 .8 and 3.2.1 1(b)).

Siltation Structures: Exemptions

The road above the WQVF site and the adjacent ditch are pre-mining features that will be
improved during mine operation and retained for PMLU. The culvert to be built to carry runoff
from the ditch to the creek is also to be left at reclamation. These structures were designed to
handle runoff from a 100-year, 6-hour precipitation event (Sediment Control Design Report).
Because they cafiy water only from areas in which the only coal mining operations are the road,
diversion ditch, and culvert themselves and for which the upstream area is undisturbed, this road,
ditch, and culvert are not included in the Disturbed Area for the rules applying to siltation
structures (R645-l00.200 "Disturbed Area"); however, they are not exempt from the remaining
reclamation rules. Ark Land Company is (or is to be, according to the application) the
landowner, with an inter-company perpetual and exclusive lease with Canyon Fuel Company,
LLC. - Skyline Mine (Section 114). Therefore, the landowner is preparing the reclamation plan
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and PMLU plans and thereby accepting responsibility for the post-mining maintenance of these
features; leaving this road, ditch and culvert is compatible with the PMLU.

Impoundments

The Sedimentation pond is to be a temporary impoundment. It will not meet the size or
other criteria of 30 CFR Sec. 77.216(a) nor be located where failure would be expected to cause
loss of life or serious property damage. The design is in the Sediment Control Design Report.
Section 3.2.1states that an engineer's certification to meet requirements of R645-301'743-ll0
and R645-301 -514 is located on all necessary designs and calculations for the ponds in the
appropriate appendices and inspection reports: no such certification for the WQVF sedimentation
pond is found in the Sediment Control Design Report but the Permittee has committed that all
required certifications will be included with the clean copies of the application.

Drawing 3.2.4-3D indicates a 1.45-foot freeboard above the primary spillway elevation;
however, the information used to determine that this freeboard is sufficient to prevent
overtopping by waves or sudden increases in storage volume could not be found in the submittal.
"Rule-of-thumb" guidelines for pond freeboard range from I to 3 feet; as this is a small pond that
treats runoff from a small area(3.7 acres: Sediment Control Design Report and Drawing 3.2.4-
3G), 1.45-foot freeboard is probably adequate.

Ponds, Impoundments, Banks, Dams, and Embankments

The sedimentation pond, topsoil sediment trap, and ASCAs are described in Chapter 4 of
the Sediment Control Design Report. Drawings 3.2.4-34 and 3.2.4-3F show the locations of the
sedimentation pond and ASCAs, but ASCAs 37 and 38 are not shown correctly on Drawing
3.2.4-38. Drawing3.2.4-3D shows the plan of the sedimentation pond, including cross sections,
and Drawing 3 .2.4-3F shows details for silt fencing, catch basins, and sediment traps used for the
ASCAs.

Findings:

The proposed plan meets the requirements of the Utah Coal Mining Rules. The Division
finds that the proposed construction, operation, and rcclamation of the WQVF facility is not
likely to cause or contribute to the violation of applicable water quality standards or adversely
affect the water quantity and quality or other environmental resources of Winter Quarters Creek.

SUPPORT FACILITIES AI\D UTILITY INSTALLATIONS

Regulatory Reference: 30 CFR Sec. 784.30, 817.180, 817.181; R645-301-526.

Analysis:
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Power is being supplied to the site by Rocky Mountain Power. The separation of
responsibility will be at the connection to the electrical sub-station. The power line corridor, line
construction and maintenance of the power line up to the sub-station remain the responsibility of
Rocky Mountain Power.

Findings:

Information is sufficient to meet the requirements of the Coal Mining Rules.

MAPS, PLANS, AND CROSS SECTIONS OF MINING OPERATIONS

Regulatory Reference: 30 CFR Sec. 784.23; R645-301-512, -301-521, -301-542, -301-632, -301-731 , -302-323.

Analysis:

Certifi cation Requirements

The MRP states on page 3-15 that "An engineer's certification to meet requirements of
R645-301-743-110 and R645-301-514 is located on all necessary designs and calculations forthe
ponds in the appropriate appendices and inspection reports. A copy of this certification will be
retained at the minesite." The calculations and designs in Engineering Calculations Vol. 5 -

Section 24; Winter Quarters Ventilation Shaft Pad Runoff and Sediment Control Design Report
by EarthFax Engineering are not certified; however, the Permittee has committed that all
required certifications will be included with the clean copies of the application.

Findings:

Information on Mup, Plans, and Cross-sections of Mining operations is sufficient to meet
the requirements of the Coal Mining Rules.
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RECLAMATION PLANI

POSTMINIIIG LAND USES

Regulatory Reference: 30 CFR Sec. 784.15,784.20A,785.16, 817.133; R645-301-412, -301413, -301-414, -302-27A, -302-271, -

302-27 2, -302-27 3, -302-27 4. -302-27 5.

Analysis:

The proposed postmining land use for the ventilation facility is listed on table 4.12-1 on
page 4-75 of section 4.12. The proposed postmining land use is listed as grazing and wildlife.
The table also lists that the Capacity to support the proposed use is adequate. The capacity of the
land to support the land use argument is on page 2-63 of Sectio n 2.7 . This is summ arize in the
previous section of this menu, "land use Resource Information".

Page 4-81 of section 4.12 includes a narrative regarding the postmining land use of the
ventilation facility" The premining land uses of private native rangeland habitat will be restored
with reclamation. *Note: postmining land use of wildlife habitat requires that the Division and
DWR set a standard of success for the woodv stems densitv. This will be discussed in the section
under revegetation.

Findings:

The information provided is considered adequate to meet the minimum regulatory
requirements for this section.

APPROXIMATE ORIGINAL CONTOUR RESTORATION

Regufatory Reference: 30 CFR Sec. 784.15, 785.16, 817.102,817.107,817.133; R645-301-234, -301-412, -301-413, -301-512, -

301-531, -301-533, -301-553, -301-536, -301-542. -301-731 , -301-732, -301-733, -301-764.

Analysis:

All highwalls and cutslopes will be reclaimed using geotechnically stable fill slopes with
surfaces that have been sufficiently roughened with deep gouging. The pad will be graded back
to the approximate original contour at aL:l slope. Slope stability and failure calculations and
analyses are included in Attachment C of the application package.
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Findings:

In terms of engineering and design specifications, the application meets the requirements
of the State of Utah R645-Coal Mining Rules.

MINE OPENINGS

Regulatory Reference: 30 CFR Sec. 817.13 , 817 .14, 817 .15: R645-301 -513, -301-529, -301-551 , -301-631 , -3AF748, -301-765, -
301-748.

Analysis:

The proposed Winter Quarters ventilation facility is located in T135 R6E Section land
will consist of an additional disturbance of 7 .93 acres added to the permit area. A 20-foot
diameter vertical shaft advanced to a depth of 300 feet and/or a decline-slope portal advanced to
a total depth of approximately 900 feet where it will intersect with the mine workings, and an 8-
inch diameter escape shaft are proposed for installation. The purpose of vent shaft and decline
slope is to provide intake air for ventilation and an emergency escape route for mine personnel.

The Permittee states on page 2-21(b) and Section 4.9 of their amendment application that
the reclamation plan for the shaft will be to seal and effectively cap, backfill, or otherwise
properly manage as required by the Division.

The Permittee states on page 2-21(b) and Section 4.9 of their amendment application that
the reclamation plan for the decline-slope portal will be to seal the entry from at least 25 feet
inside the portal and backfill to the surface with solid, substantial, incombustible material such as
concrete block, bricks or tile entry, or completely filled with incombustible material.

Reclamation drawings detailing the shaft and slope sealing were provided as Drawings
4.9-8, 4.9-C, 4.9-D.

The CFR 30 regulations state that a shaft opening must be ooeffectively capped ar ftlled".
If the filling option were selected, then the entire shaft oois required to be backfilled and, for the
first 50 feet from the bottom of the coalbed" (it should be noted that the well log indicated that
the coal seam was encountered at approximately 279.95 feet below ground surface in the vicinity
of the ventilation pad area). The Permittee appears to have selected the alternate option, which is
to install a 6-inch cap with the required 2-inch sized vent pipe and the required lS-foot minimum
distance above the surface of the shaft. However, Division guidelines 645-301.551 are more
stringent and mandate that casing and sealing of underground openings will be capped, sealed
and backfilled or otherwise properly managed as required by the Division and consistent with
MSHA and 30 CFR 75.1711.
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[R645-301.6311: the Permittee provided on March 24,2010 a more detailed description
of the materials to be used in backfilling the decline slope and ventilation shaft during
reclamation in Section 4.9 on page a.65(a) of the MRP. The placement of the backfill material
was designed to minimize the accumulation of gas and flooding of groundwater. The Permittee
also provides Figures 4.9-B and 4.9-C showingthe depths and extent of eachtime of material to
be used in the backfilling.
Reclamation will include both shafts being sealed and backfilled with an engineered fill. The
bottom 55-feet of the shaft will be filled with non-combustible material as follows starting at the
bottom of the shaft:

. 20 feet of large, course 6"* rock (includes mine opening)
o l0 feet of 2"-4" rock
o 5 feet ofgravel
o 5 feet of sand
o 5 feet of granular bentonite
o 5 feet of concrete
o 5 feet of granular bentonite

The remainder of the shafts will then be backfilled above the pad surface with the excess
fill. The fill process forthe bottom 50 feet of the shafts has been designed to minimizethe
accumulation of gas and the filling of water in the shafts. The shaft reclamation design addresses
mass stability and movement in multiple ways: grading saturation, bentonite-concrete are utilized
as cap and seal to reduce possibitity of saturation and mass movement, and overfill provides an
addition 5%o for compaction and settling. It is proposed the shaft be filled and allowed to settle
for approximately one (1) yearpriorto completely reclaiming the padto AOC. In section4.9,
Figure 4.9-B depicts the WQVF vent and escape shaft.

For the slope, sealing will consist of solid, substantial, incombustible material for a
distance of at least 25 feet into the opening. Permanent closure measures will de designed to
prevent access to mine working by people, livestock, fish and wildlife to keep acid or other toxic
drainage from entering groundwater or surface waters. Figure 4.9-C depicts the WQVF slope.

The modified application includes the required details for shaft fill design. The design is
adequate to comply with 30 CFR Part 75.171 I and R645-301-551. The applicant has
demonstrated that the shaft will be stable in terms of mass movement. The shaft will be filled
using a design based on prudent engineering practices. The slope entry fill designs are also
sufficient to satisfy Coal Mining Rules requirements.

In the new strbmittal, Figure 4.98 has been modified to include both a vent and escape
shaft (separately). Figure 4.9C was modifiedto include height of entry. Both drawings have been
scaled and dimensions were properly depicted. Details were provided in terms of filI layers,
bentonite details, concrete details, drain pipe specs, wall dimensions, grout specs, bulkhead
specs, overfill details, and seep specs within the concrete and bentonite zones.
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Findings:

The information meets the regulatory requirements provided that the drawings are PE
Certified. The drawings are adequate enough as to warrant PE certification. (R645-301-
512.100) All drawings requiring PE certification must be certified when clean copies are
submitted (at Conditional Approval).

TOPSOIL AND SUBSOIL

Regulatory Reference: 30 CFR Sec.817.22; R645.301-240.

Analysis:

Redistribution

Salvaged topsoil will be redistributed to a depth of 12 inches over 1.6 acres of the 8 acre
disturbed area (Table 4.6-4 on p. 4-38c). The remaining disturbed area is either roadway, ditch
and catchbasin above the site that will not be reclaimed or 0.67 acre of topsoil storage area or
undisturbed buffer zorLe between the site and Winter Quarters Creek.

The plan describes construction of a pad with underground development waste and the
possibility of storing excess underground development waste onthe pad (p. 3-31a). Reclamation
of the site to approximate original contourwill require removal of the retaining wall and filI (p.
4-3a). The overburden material to be stored in the pad will be analy zed for acid/toxic parameters
with one sample drawn from every 2,000 tons stored on site (Section 4.4.5, p. 4-30 and Section
4.16.2, p. a-90). The plan describes the use Table 6 parameters, however, the suggested list of
analyes are outlined in Tables 3 and 7 ofthe 2008 Division Guidelines for Topsoil and
Overburden Handling and include: pH, EC, SAR, Se, B, and Acid Base Potential.

As stated in Sec.4.4.6,pg4-4le track equipment with low ground pressure will be used
to replace topsoil and to roughen the surface. Plate 4.4.2-3{represents the reclamation contours
and Dwg 4.4"2-38 shows the cross sections. The cross sections describe a2h:1v slope.

Findings:

' 
The information provided meets the requirements of the Regulations. The overburden

material to be stored in the pad will be analyzed for acidltoxic parameters with one sample drawn
from every 2,000 tons stored on site (Section 4.4.5,p. 4-30 and Section 4.16.2, p. a-90). The
plan describes the use of Table 6 parameters, however, the suggested list of analyes are outlined
in Tables 3 and 7 ofthe 2008 Division Guidelines for Topsoil and Overburden Handling and
include: pH, EC, SAR, Se, B, and Acid Base Potential. A clean copy of the plan might make this
correction.
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ROAD SYSTDMS AND OTHER TRANSPORTATION FACILITIES

Regulatory Reference: 30 CFR Sec. 701 .5,784.24,817.'t50, 817.151; R645-100-200, -301-513, -301-521,4A1-527, -301-534, -
301-537, -301-732.

Analysis:

Road designs for the ancillary road to be constructed/used are illustrated on Plates3.2.4'
38 and 3.2.4-38 The road drawing and details included in the plates applies to all roads to be
used including in the proposed permit area. The applicant is currently formalizing agreements
with both the private landowner and Scofield city to use their existing roads during construction.
The use agreements will be added to Chapter l, Appendix I 18-A once finalized.

Findings:

In terms of engineering design and details, the road systems and transportation facilities
details are sufficient to satisfy Coal Mining Rules requirements.

HYDROLOGIC INFORMATION

Regufatory Reference: 30 CFR Sec. 784.14 ,784.29, 817 .41, 817 .42, 817 .43, 817.45,817 .49,817.56, 817.57; R645-301-512, -341-
513, -301-514, -301-515, -301-532, -301-533, -301-542, -3Q1-723, -301-724, -301-725, -301-726, -301-728, -301-729, -
301-731, -301-733, -301-742, -301-743, -301-750, -301-751, -301-760, -301-761.

Analysis:

Hydrologic Reclamation Plan

The amendment states on page a-75(a) that the WQFV sedimentation pond will be
removed during Phase II reclamation. Alternate sediment control measures such as silt fences,
straw bales and check dams will be used until the area is vegetated and runoff meets applicable
standards.

Previous versions of the WQVF plan called for gravity discharge from the shafts and
tunnel after reclamation, but that is no longer planned. To safeguard against such a gravity
discharge, the Permittee will seal and backfill both the shafts and slope to prevent discharge.
The sealing plan, including drawings, is in Sections 4.9 and4.ll.9.

A sediment pond will be located at the east end of the Winter Quarters Ventilation
facility site. The pond is designed to treat the approximately 3.69 aces of disturbed and
undisturbed area associated with the facility. The area under the pond is not expected to subside.
The pond will be operated in accordance with WPDES Discharge Permit Conditions.
Engineering design specifications for the Winter Quarters Ventilation Facility pond were
included with the application. Within Attachment C, the permittee has submitted settling pond
design considerations that reference the calculation and analysis of an adequate safety factor

RECLAMATION PLAN
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(1.3) as per R645-301-533. Soil properties were used as input criterion for Slide 5.0, a computer
program created by RocScience. Safety factors were calculated through Slide's utilization of
Bishop's Simplified Method of Slices. The expected minimum safety factor of the proposed
sediment pond is2.75.It is expected that the pond embankment will be stable under anticipated
operating conditions. Tables within Attachment C include the geotechnical data as required by
R645-30 r-533.7 12.

Findings:

The application meets the Hydrologic Information requirements of the State of Utah
R645-Coal Mining Rules.

CONTEMPORANE OUS RE CLAMATION

Regufatory Reference: 30 CFR Sec. 785.18, 817.100; R645-301-352, -301-553, -302-280 , -302-281, -302-282, -302-283, -302-284.

Analysis:

General

The operator plans to remove all topsoil from the entire surface disturbance site and
stockpile it until reclamation. At reclamation, the entire site will be reclaimed including soil
distribution and revegetation. During operations, the topsoil stockpile will be revegetated and
erosion control will be achieved by using sediment ponds. Therefore, all reclamation work will
occur at one time at the end of the site use and no contemporaneous reclamation is planned.

Findings:

The information provided is considered adequate to meet the minimum regulatory
requirements for this section.

REVEGETATION

Regulatory Reference: 30 CFR Sec. 785.18,817.111, 817,113,817.114,817.116; R645-301-244, -301-353, -301-354,
301-356, -302-280. -302-281 , -302-282. -302-283. -302-284.

Analvsis:

Revegetation : General Requirements
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Section 2.7 and Appendix A-2 contain a discussion for the vegetation of the proposed
ventilation facility. The interim and final revegetation seed mixes are listed in Tables 4.7-84
through table 4.7 -BC.

Table 4.7-8A lists the Interim revegetation seed mix for the proposed ventilation facility.
The mix contains the following: thickspike wheatgrass, western wheatgrass, slender wheatgrass,
northern sweetvetch and Kentucky bluegrass. The seed mix will be broadcast seeded.

Table 4.l-SBlists the Final Revegetation Seed mixture for the riparian community at the
proposed ventilation facility. The mix contains multiple forb and grass species. The table also
indicates that willows will be planted from containerized, bareroot or local cuttings in a
staggered or clumped fashion at a rate of one plant per 10 linear feet of streambank.

Table 4.7-BC lists the final revegetation seed mix forthe sagebrush/ grass community at
the proposed ventilation facility. The list contains multiple species of shrubs, forbs, and grasses,
which will be broadcast, seeded at final reclamation.

The permittee intends to establish a vegetative cover on all regraded and other disturbed
areas by using the interim and final revegetation seed mixes.

Revegetation: Timing

Page a4@) of section 4.1 includes the reclamation plan for the winter quarter's
ventilation facility. It states thatthe site will be reseeded as outlined in Section4.T of the
M&RP. Page 4-42 of Section 4.7 states that planting and revegetation of all disturbed areas will
take place following grading and topsoil redistribution in the fall. The reclamation timetable is
listed on page 4-7 of section 4.2.

Revegetation: Mulching and Other Soil Stabilizing Practices

No mulching or other soil stabilizing practices are listed in the revegetation section.
However, section 4.3 lists bonding calculations including a mulch of hay and hydroseeding
equipment.

Revegetation: Standards For Success

Reclamation area standards are located in the Mt. Nebo Report in appendix A-2. The
revegetated areas must meet the ground cover, production and stocking density standards. The
Division in consultation with the DWR will set the woody density standard.

Findings:

The information provided in the application is considered adequate to meet the minimum
regulatory requirements for this section.
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MAPS, PLANS, AND CROSS SECTIONS OF RECLAMATION
OPERATIONS

Regulatory Reference: 30 CFR Sec. 784.23; R645-301-323, -301-512, -301-521, -301-542, -301-632, -301-731.

Analysis:

Reclamation Treatments Maps

According to the information in the amendment, the ditch along the road above the
WQVF and the culvert that carries water from the ditch towards the creek are to be considered
permanent and left after reclamation. They are shown on Drawing 4.4.2-34.

The application package included maps, plan, profiles, cross sections, etc. for the
proposed facilities for the ventilation shaft pad, access roads, operational surfaces, sediment
ponds, road and drainage details, retaining walls, and proposed reclamation surfaces. The
applicant also included a split cross section of the ventilation shaft with backfill information

In the new submittal, Figure 4.9i8 has been modified to include both a vent and escape
shaft (separately). Figure 4.9C was modified to include height of entry. Both drawings have been
scaled and dimensions were properly depicted. Details were provided in terms of fill layers,
bentonite details, concrete details, drain pipe specs, wall dimensions, grout specs, bulkhead
specs, overfill details, and seep specs within the concrete and bentonite zones.

Findings:

(R645-301-512) The drawings are adequate enough as to warrant PE certification.
All drawing requiring PE certification will be certified when clean copies are submitted (at
Conditional Approval).

BONDING AND INSURANCE REQUIREMENTS

Regulatory Reference: 30 CFR Sec. 800; R645-301-800, et seq.

Analysis:
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General

Form of Bond

The current bond held by the Division to ensure the reclamation of the Skyline Mine is a
surety bond issued by the St. Paul Fire and Marine Insurance Company. The current bond
amount is $ 5,137,000.00. The A.M. Best rating of the surety is "A+" as of March 31,2010.

Determination of Bond Amount

The Permittee submitted revised reclamation cost sheets for the demolition, backfilling
and grading and revegetation of the Winter Quarters facility in the Task ID # 3504 application.

The new cost estimates anticipate that it will cost $ 116,057 to backfill and permanently
close the two vertical shafts (one fan shaft, one escape/man shaft) and the slope incline to
permanently close these mine openings upon termination of coal mining activities.

An additional $ I1,876.00 will be required to return the disturbed area to approximate
original contour, prior to topsoiling. Re-soil the disturbed area will cost an additional $ 9,905.00.

Total Cost for Earthwork Activities @ Winter Quarters: $ 137,838.00.

Earthwork and replacement of topsoil costs are based upon a7,000 CY volume for site
restoration and $4,365 CY of topsoil.

Section 2.2.12 Winter Quarters Ventilation Facility application, page 2-21(b)
(See Task ID # 3504) indicates that both the ventilation shaft and the escape shaft will be

completely backfilled to the surface using an engineered fill.

In accordance with the requirements of;

R645-301-551, Casing and Sealing of Underground Openings

The Permittee has committed to backfilling the two vertical mine openings associated
with this permit amendment from the bottom of the coal seam to the sur ce, The permit
amendment meets the requirements of this R645 Coal Mining Rule.

R645-301-513.500, the proposed plan to backfill the Winter Quarters air shafts meets the
requirements of 30 CFR 75.1711-1. (See R645-301-551)

R645-301-830.140, the Permittee has provided supporting calculations for the
backfilling, grading and topsoiling costs submitted in the Task ID # 3504 application. The
Permittee has also provided calculations for the crew support estimates. Currently the Permittee
has an excess of bond in the amount of $272,000. This amount is adequate to cover the cost of
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bonding the Winter Quarters Ventilation facility to within 5o/o of the cost estimate so no
additional bond is required at this time.

Terms and Conditions for Liabititv Insurance

The Permittee maintains a general liability insurance policy (policy # GLO93-61-11)
through the National Union Fire Insurance Company, Pittsburgh, Pa. The insurance company
has an A.M. Best rating of "A". The current policy period remains in effect through July 3 1,
2010. Coverage for damage from the use of explosives is provided.

Findings:

The application meets the minimum requirements of the R645 Coal Mining Rules for
mine openings closure and bond estimation.

O :\007005. SKY\FINAL\WG3 549\TA3 549. doc
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MEMORANDUM OF UNDERTSANDING
BETWEEN

CANYON FUEL COMPANY, LLC - SKYLINE MINE,
urAH DlvrstoN oF olL GAs, & MINING (DOGM)

AND
urAH srATE HTSTORTCAL PRESERVATION OFFICE (SHPO)

This MEMORANDUM OF UNDERTSANDING (MOU) is hereby made and entered into by and between

Canyon Fuel Compdny, LLC - Skyline Mine (Skyline Mine), hereinafter referred to as Skyline Mine, The

Utah Division of Oil, Gas and Mining {DOGM}, hereinafter referred to as DOGM, and Utah State Historic

Preservation Office, hereinafter referred to as SHPO.

PURPOSE:

On March23,2010The Utah State Historic Preservation Office (SHPO) concurred with the Utah Division

of Oif, Gas and Mining (DOGM) determination of an adverse effect to 42C8268, the Winter Quarters
Townsite in accordance with Utah Code 9-8-404

ln accordance with Utah Code g-8-4O4 DOGM has determined that production of a booklet, detailed

below, would mitigate adverse effects to 42C82678. The SHPO also concurred with this determination.

STATEMENT OF MUTUAL BENEFIT AND INTERESTS:

The proposed mitigation satisfies the requirements set forth by Utah Code 9-8-404. Skyline Mine may

proceed with the aforementioned project while satisfying the requirements set forth by State

regulat ions.

CANYON FUEI COMPANY, LLC - SKYLINE MINE SHALL:

Be responsible for the compitation of information from previously collected data regarding the history of

the Winter Quarters Mine and Townsite. The information to be used in the mitigation booklet will be

derived from previously published sources and other information on file with State History and other

readi ly avai lable sources. The booklet shal l  be published in accordance with the fol lowing general

guidel ines:

- The proposed booklet is expected to contain L2-20 pages of material.
-  The proposed booklet wi l l  pr imari ly contain photographs and l imited text that wi l l  provide an

introduction to the site and is not designed as an authoritative text to the history of the site.
- Information for the booklet will be gathered from previously documented, readily available

information on file with State History State Archives, and other public sources.
- Skyline will publish 1,000 copies of the booklet for distribution to the following entities;

o Department of Natural Resources Library (Salt Lake Utah)
o Western Mining and Railroad Museum (Helper, Utah)
o And possibly the local convenience store in Scofield, Utah

- The total expenditure for the project (including publication costs) will not exceed S10,000.00'

DOGM SHALL:



Approve the aforementioned mitigation for final approval of the cultural resources portion of the

Skyline Mine Permit to develop a vent shaft focation within Winter Quarters Canyon and assist all parties

in carrying out the objectives of this MOU.

SHPO SHALI:
SHPO shall  be responsible to provide guidance and approval of col lected materials for the f inal
publ icat ion of the aforementioned booklet. SHPO shall  provide any and al l  information from State

Archives that may assist the appointee with information sufficient to produce said booklet.

IT IS MUTUALLY UNDERSTOOD AND AGREED BY AND TO THE PARTIES THAT:

L. This instrument in no way restricts any of the parties from participating in similar activities with

any public or private agencies, organizations, corporations, or individuals.

2. This MOU takes effect upon the signature of all parties and shall remain in effect for 18 months

from the date of execution. This MOU may be extended or amended upon written request and

subsequent concurrence by all parties.

3. Upon signing this MOU, it is understood that proper mitigation of any adverse effects has been

developed and will be conducted simultaneously with the proposed project development.

4. Each agreeing party wil l  ut i l ize their own resources in pursuing the objectives of the MOU. Each

party wil l  carry out the objectives outl ined above in a separate but mutual ly beneficial manner.



The parties hereto have executed this agreement:

Canyon Fuel Compsny, LLC - Skyline Mine

,,-g"OAision 
of Oil, Gas and Mining

.,-
j.r' /
t ' ,

,F
t 1

fu-_.r'4."* ; t *
A n  !

- i - "  t  ;4

John
/

Utah

Baza, Director i
q

(Date)

Preservation Office

T-26 r*tc
son M f State toric Preserv ion Officer (Date)

rensen, General Manager
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I. III{TRODUCTION

The Skyline, White Oak, and Blazon mines are located in the northern Wasatch Plateau
Coal Field, approximately 5 miles southwest of Scofield Reservoir and 25 miles west of the city
of Price, Utah. Castle Valley, where the cities of Price and Huntington are located, lies east of
the Wasatch Plateau, and farther east is the San Rafael Swell. The Sanpete valley is west of the
Wasatch Plateau (Figure 1, Appendix A).

Skyline

The Skyline Mine straddles the drainage divide between the upper Huntington Creek and
Mud Creek basins. The Carbon - Emery County line follows this same divide. Though Skyline
Mine has workings beneath both basins, the mine's only portals are in Eccles Canyon in the Mud
Creek basin. Skyline's boundary stops at the Sanpete County line on the west.

The Skyline Mine has workings in three different seams, the Upper O'Connor Seam
(Mine No. 1), the Lower O'Connor B Seam (Mine No. 2), and the Lower O'Connor A Seam
(Mine No. 3). Construction of the Skyline Mine Facilities began in 1980, and the No. 3 Mine
andNo. I Mines beganproduction in October 1981, and June lgSz,respectively. Development
of the #2mine began in1992. In addition to the mine offices, surface facilities include: a
conveyor down Eccles Canyon, a loadout at the mouth of Eccles Canyon, a waste rock disposal
site in U.P. Canyon near the town of Scofield, and a ventilation portal opened by breakout from
the #3 mine into the South Fork of Eccles Canyon.

The Skyline Mine was idle from May 20A4 to January 20A5, after completing mining in
the southwest portion of the mine. During that time, Canyon Fuel Company continued to pump
water from the mine, ventilate it, and perform maintenance duties on the surface and
underground. In January 20A5 they began development mining in the North Lease area, and
began longwall mining in the North Lease in early 2006.

In 2009, with mine operations advancing northward, the Operator submitted plans to
build a ventilation shaft, escape shaft, and access slope in Winter Quarters Canyon. The Winter

Quarters Ventilation Fan facility will disturb approximately I acres near the center of Section 1,
T. l3S. R. 6E.

White Oak

The White Oak Mine was located east of, and adjacent to, the Skyline Mine. This mine
was previously known as Valley Camp and the Belina Complex. In addition to the mine site,
surface facilities included a loadout in Pleasant Valley, just south of Scofield, and an office
building just across the highway from the loadout. Access to the reclaimed White Oak Mine site
is through Whisky Canyon, a side canyon to Eccles Canyon. Approximately 22% (700 acres) of
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the White Oak permit area lies within the Huntington Creek basin, and the remainder is in the
Mud Creek basin.

Construction of the White Oak Mine facilities began in 197 5 . The White Oak Mine
operated underground from 1979 through September 2001. Lodestar Energy, Inc. surface mined
much of the White Oak Mine portal areafrom November 2001 through April 20A3. Lodestar
went through bankruptcy proceedings during 2003 and 2004 and did not finish mining or
reclaiming the portal area. Except for a few UPDES reports in early 2A03, water monitoring
ended in September - Octob er 2A02. The Division of Oil, Gas, and Mining (the Division)
completed reclamation of the mine and loadout sites in late 2005 with money from the surety
company and a settlement with the owners and controllers of Lodestar.

Poor vegetative growth overall and deep erosion of the lower reach of the restored stream
channel required the Division to pursue further reclamation. Plans finalized in July 2010 called
for recontouring of the stream channel, construction of teffaces on the north side forrunoff and
erosion control, mulch and biosolids for soil augmentation, and reseeding and planting of live
trees and shrubs.

Blazon

The Blazon #1 Mine was located just south of the town of Clear Creek. Construction on
the Blazon #1 Mine began inJuly 1980, and the mine produced coal from March 1981 through
Jarnary 1982. North American Equities forfeited the reclamation bond on the site, and the
Division has subsequently reclaimed it.

CHIA Objectives

This cumulative hydrologic impact assessment (CHIA) is a findings document involving
an assessment of the cumulative impact of all anticipated coal-mining operations on the
hydrologic balance within the Cumulative Impact Area (CIA). The CHIA is a determination of
whether ornot there will be material damage resulting from the cum-ulative effects of adjoining
mines outside of individual mine permit boundaries. This report complies with federal
legislation passed under the Surface Mining Control and Reclamation Act (SMCRA, Public Law
95-87) and subsequent Utah and federal regulatory progrtrms under R645-301-729 and 30 CFR
7 84.1 4(0, respectively.

The objectives of a CHIA document are to:

t .

2.

J .

Identify the Cumulative Impact Area (CIA).

Describe the hydrologic system - including geology,
identiff hydrologic resources and uses.

Document the baseline conditions of surface and ground
water quality and quantity.

(Part II)

(Part III)

(Part IV)



INTRODUCTION

Page 3
Jaly 26,2010

Mud Creek & Upper Huntington

4. Identify Hydrologic Concerns (Identify which hydrologic
resources are likely to be impacted and determine which
parameters are important for predicting future impacts to
those hydrologic systems).

Identify relevant standards against which predicted impacts
can be compared.

Estimate probable future impacts of mining activity with
respect to the parameters identified above.

Assess probable material damage.

Make a statement of findings.

(Part V)

5 . (Part VI)

(Part VII)

(Part VI[)

(Part IX)

6.

7.

8.

The original Belina (White Oak) Mine CHIA prepared by Engineering-science (19S4)
and the Huntington Creek Basin CHIA prepared by Simons, Li, and Associates, Inc. (1984), for
the U. S. Office of Surface Mining (OSM), provided much of the basic information used in this
CHIA. The White Oak and Skyline Mine Reclamation Plans (MRP) have also been used. The
original Technical Analysis (TA) for the Skyline Mine permit includes information similar to
that required for a CHIA, but a complete CHIA was apparently not prepared at the time the
original permit was approved in 1980.
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IT. CUMULATIVE IMPACT AREA (CIA)

Figure 2 (Appendix A) shows the boundaries of the Cumulative Impact Area (CIA). The
Office of Surface Mining (OSM) defines the CIA as ooan area where impacts from the proposed
operation, in combination with other existing and anticipated operations may cause material
damage." The Division determines the CIA boundaries based on existing mining activities,
anticipated mining activities, knowledge of surface and ground water resources, and anticipated
impacts of mining on those water resources.

The CIA boundary was last revised in February 2006. The rationale for defining the CIA
boundary is as follows:

On the west, the Gooseberry Fault runs north south, and is believed to form a barrier to
groundwater flow. This would include the area between the west edge of the Huntington Creek
drainage and Gooseberry Creek in the CIA. To also include springs along the fault escarpment,
the boundary was extended west to Gooseberr)' Creek. Similarly, the Pleasant Valley Fault runs
north south along the Mud Creek valley and is believed to form a boundary to groundwater flow.
The Blazon, White Oak, and Skyline Mines (including the North Lease added in 2005, and
possible future Flat Canyon Lease) lie between these two faults. Granger Ridge and Scofield
Reservoir bound the northern end and the southern boundary was extended in2002 to include
Electric Lake. The CIA includes about 54,936 acres with about 28,A34 acres in the Mud Creek
drainage, about 26,A02 acres in the Huntington Creek drainage, ffid about 900 acres in the
Gooseberry Creek drainage.

The CIA encompasses the entire Mud Creek basin; from Scofield Reservoir on the north,
to the southern end at the Carbon/Emery County Line. This basin includes the ephemeral
drainages on the east side of Pleasant Valley, one of which is U.P. Canyon where Skyline's waste
rock disposal site is located. The north end of the Mud Creek drainage includes the Woods
Canyon and Winter Quarters Canyon drainages. The White Oak Mine lies mostly in the Mud
Creek Basin, and the Blazon Mine is included entirely within the Mud Creek drainage area. The
Blazon Mine has been reclaimed, but remains within the Division's jurisdiction.

The mountain ridge on the west side of the Mud Creek drainage is also the east side of
the Huntington Creek drainage. That ridge, or divide, forms part of the boundary between
Carbon and Emery Counties. The north end of the CIA boundary in the Mud Creek drainage is
Granger Ridge. Granger Ridge connects the common ridge between Mud Creek and Huntington
Creek, to Scofield Reservoir.

Scofield Reservoir is included in the CIA because Skyline mine-water discharges flow
down Eccles Creek into Mud Creek, and then into Scofield Reservoir. Mud Creek is known to
contribute 16% of the water inflow to the reservoir, Fish Creek supplies approximately 75%
(Waddell and others, 1983b, p.43) and Pondtown, Lost/DryValley, and Miller Canyon Creeks
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account for the remainin g 9%. Though Mud Creek supplies just I 6Yo of the water to Scofield
Reservoir, it contributeslS% of the total nitrogen and24Yo of the total phosphorous inflows
(Waddell et al., 1983a). The total phosphorous in Scofield Reservoiris of concernto the Utah
Division of Water Quality, and they have set the Total Maximum Daily Load (TMDL) Target
Load of 4,842 kg/yt (29lblday). The historical data suggest that the Mud Creek drainage has
nutrient-rich soils, which are fairly easily eroded, and carried down stream. However, increased
flows from the Skyline mine-water discharge have not appreciably increased the amount of total
phosphorous in Mud Creek through increased stream bank erosion (measured at MC-3; see
Figure 12, Appendix A, EarthFax 2002,2003,20Aq. The Price River, which is used for
irrigation in Castle Valley and provides the municipal water supply for the city of Price, flows
from the reservoir. The increased flows (March 1999-Present) have increased the water volume
in the reservoir and have provided considerably more water to the Price River drainage than
natural runoff would have. Other than increased flows, no other hydrologic impacts have been
noted downstream of Scofield Reservoir.

The CIA also encompasses all of the Huntington Creek drainage above the mouth of
Valentines Gulch. The area immediately below Electric Lake dam, down to North Hughes
Canyon, includes the Valentine Fault which runs through Valentines Gulch and continues north
into the area of the CIA where mining has occurred. The CIA includes Electric Lake itself,
which covers from 100 to 45A acres, depending on water level, and contains 31,500 acre-ft of
active annual storage. The lake is a contributor to groundwater in the CIA. Roughly half of the
Skyline Mine permit area lies within the Huntington Creek drainage. Drainages on the west side
of Huntington Canyonthat are part ofthe CIA include Bear Canyon, Little Eccles Canyon,
Boulger Canyon, Flat Canyon, Swens Canyon, Little Swens Canyon, Brooks Canyon, and Upper
HuntingXon Creek.

Electric Lake became a part of the CIA in November 2002 because records provided by
PacifiCorp (owner and operator of the Lake) indicated a marked decline in storage volumes
beginning in July 2001; the same time Skyline Mine had a significant increase in mine-water
inflows. These records, and claims by PacifiCorp that the two events were related, prompted the
Division to closely study all reports related to the mine in-flows and Electric Lake water losses.
In September 2001, Skyline Mine developed a well and began pumping water into Electric Lake.
Although not considered mine-water discharge because it is not drawing water directly from the
mine workings, Well JC-1 pumped an average of approximately 3,000 gpm into Electric Lake
from September 2001 through September 20A4 (-400 acre-ft/month). Starting in July 2003,
another well (JC-3) started pumping mine-water discharge water into Electric Lake. JC-3
pumped through July 2004, at an average of 2,550 gpm (-340 acre-ftlmo) of mine-water
discharge to Electric Lake, at which time it encountered both mechanical and water quality
problems and was shutdown. According to Storage Volume records provided by PacifiCorp
(Hansen, Allen, and Luce, Inc. 20A5, PacifiCorp 2003, 2004), the water provided to Electric
Lake from the JC wells (-740 acre-ff/month at highest) has had little effect on the volume of
water stored in the lake. JC-l continues to consistently pump approximately 4,000 gpm (530 ac-
ff/mo) into Electric Lake.
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III. HYDROLOGIC SYSTEM

The CIA is located in both the Mud Creek and upper Huntinglon Creek basins, which are
the headwater basins of the Price and San Rafael Rivers, respectively. The Price River flows
generally southeast and passes through the city of Price. Huntington Creek flows generally east.
It emerges from the Wasatch Plateau near the town of Huntington and joins with Cottonwood
and Ferron Creeks on the east side of Castle Valley to form the San Rafael River. The Price and
San Rafael Rivers are tributaries to the Green River. which in turn is tributary to the Colorado
River.

Precipitation on the Wasatch Plateau varies from 40 inches at higher elevations to less
than 10 inches at lower elevations and more than 30 inches per year on the higher ridges and in
the upper Huntington Creek basin (Coastal,1993; Simons, Li, and Associates, 1984). Seventy to
eighty-percent of the total precipitation falls as snow between October and April. Skyline Mine
has a weather reporting station, which averages between 22 and 26 inches of precipitation per
year. Actual and potential evapotranspiration rates are roughly equal (less than 18 inches per
year) in the upper elevations of the Wasatch Plateau (Waddell and others, 1983b). Probably less
than SYo of the precipitation recharges the ground water system (Price and Arnow, 1979). The
Wasatch Plateau is classified as semiarid to sub-humid.

Vegetation varies from Sagebrush/Grass communities at lower elevations to
SprucelFir/Aspen and Mountain Meadow communities at higher elevations. Other vegetative
communities include Mountain Brush, Sagebrush, Ponderosa, and Riparian (Simons, Li, and
Associates, 1984). These communities are generally used for wildlife habitat and livestock
grazing. Even though slopes are steep, there is good vegetative cover, and soils with high
organic content are well developed, providing an adequate medium for ground water recharge
(Coastal, 1993,p. PHC2-5).

Surface Water

Mud Creek Draina&

Mud Creek basin is an asymmetric watershed. Watersheds on the dominant west flank
contain perennial and ephemeral streams that flow eastward to Mud Creek through straight,
deeply incised canyons. Small, ephemeral watersheds drain to Mud Creek from the east flank of
the basin (Fig. 5, Appendix A).

Mud Creek flows north through Pleasant Valley to Scofield Reservoir and normally
constitutes around 16% of the annual flow to that reservoir (Valley Camp, 1993, p. 40). Since
March 1999, inflows to Skyline Mine were pumped to abandoned underground workings and,
after appropriate settling, pumped to Eccles Creek, a tributary to Mud Creek. Skyline measures
and reports these discharges to Eccles Creek quarterly as CS-12 (Mine #3 discharge) and CS-14
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(Mine # I discharge). Until March 1999, the combined discharge to Eccles Creek never exceeded
795 gpm, and averaged just 285 gpm. Combined mine-water discharges to Eccles Creek have
been recorded continuously and reported monthly since August 16, 2001 (data available at
https://fs.ogm.utabeqvhllblMINES/Coal/007/C0070005,Discharqelnfo/07-26-20l0Mine-James-
%20Discharge.xls). Between August 2001 and December 2003, the average monthly discharge
varied from2,826 gpm (September 2003) to 9,846 gpm (March2003), with an overall average
discharge of 7,7,98 gpm. Since January 2004, Skyline has allowed some abandoned workings in
the southwest portion of the mine to flood. The flooding, combined with decreased mine
inflows, has reduced the overall monthly average discharge (January 2004 through June 2010) to
Eccles Creek to 3,795 gpm, with a low of 860 gpm (July 2004) and a high of 4,914 (July 2006).
The discharge rate increased slightly during the development of the North Lease due to
discharges of stored water from Mine #3, averaging 4,170 gpm from October 2004 to December
2005. Discharge has been on a downward trend since 2005 (Exhibit 1), and in 2008 and 2009
the discharge averaged 3,400 gpm.

CS-14 January2005 -June 2010
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Exhibit I - The discharge from the mine, measured at CS-14, has been declining since
2005

The mine workings in the southwest portion of the mine were completely flooded in
September 2004. With the water in the mine workings at a static level, it is possible to measure
mine inflows and the effects of increased head (if any) on the inflows with some accuracy.

The increased flow in Eccles Creek peaked at approximately 10 times the average pre-
1999 annual amount, and flow in Mud Creek at about 1.2 times the average pre-1999 flow. At
the same time, the peak monthly flows were only about 13% of spring runoff rates. A study
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(EarthFax 2002,2003,2004)to analyze the impacts to Eccles and Mud creeks indicated that the
strearns were well armored and that, so far, the increased flows have affected them very little.

Upper Huntington Creek

Ephemeral and perennial streams drain the upper Huntington Creek Basin (approximately
20,000 acres; 18,000 acres in the CIA), and flow into Electric Lake, which is owned and
operated by PacifiCorp (formerly Utah Power and Light Company). PacifiCorp also holds a
significant portion of the water rights in the Huntington Creek basin, which they use to cool their
coal-fired electric generating plant located downstream along Huntington Creek. Electric Lake
has regulated the discharge of upper Huntington Creek since its construction in 1973.

Beginning in August 2001, PacifiCorp began noticing that the water level in Electric
Lake was dropping faster than they were discharging it at the dam. The change in lake response
is clearly seen in Figure 13, based on data that PacifiCorp provided. PacifiCorp has monitored
the water levels in the lake and the amount of water being released from the dam on a monthly
basis. Lake inflows were not measured, but estimated or 'imputed' by subtracting the amount of
water released at the dam from the change in water volume of the lake. Over time these imputed
numbers showed a fairly consistent performance of the reservoir. In August 2001, the imputed
inflow numbers were consistently negative, implying that the lake was losing water at a
significant rate. Traditionally, reservoirs such as Electric Lake have no need to collect accurate
inflow numbers; as long as the reservoir holds sufficient water for uses downstream, there is no
need to spend time and money investigating the exact nature of all inflows and outflows.
Standard water-balance budgets for reservoirs generally assume both a groundwater inflow and
groundwater outflow component (i.e. communication with bedrock, flow into faults, saturation
of alluvial sediments, etc). However, because of the changed response in lake function,
PacifiCorp began measuring the inflow into Electric Lake in July 2002 with a flume located on
Huntington Creek above the Lake. The flume was recalibrated in June of 2003 and continues to
collect flow data when not inundated. Because the lake level was rising in2004, PacifiCorp
installed a second flume further upstream, but still below Boulger Creek, in May of 2004. With
these two flumes, measurement of inflow coming from Upper Huntington Creek has been
continuous, with the exception of periods when the flumes were either washed-out or inundated.
Side flows that occur during spring runoff and other high-flow periods have also been measured
at least twice per year, and estimated as a percentage of total flow during months when not
directly measured. Figure 14 illustrates both the calculated and measured inflows for Electric
Lake (Hansen, Allen, & Luce,Inc.).

Intuitively, it may appear as though the increased losses noted at Electric Lake are
associated with the increased mine inflows experienced at the Skyline Mine. However, despite
the efforts of all parties, studies supplied by the Skyline Mine and PacifiCorp do not conclusively
prove or disprove a direct connection. These studies will be discussed in more detail in Section
VII of this CHIA, Surface Water Usage.
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Hansen, Allen, and Luce, Inc. conducted a survey of water rights for Valley Camp of
Utatr in 1990. The survey covered most of the CIA. One hundred and ninety four surface water
rights were found, 106 for stock watering,25 for irrigation, 55 undeclared, and the remaining 8
for other uses. Skyline Mine conducted an updated survey of the water rights in their permit area
in2002, in conjunction with the addition of the Winter QuartersA.{orth Lease. Most streams in
the CIA have water rights filed on them.

Figure 15 graphically illustrates the Operation of Electric Lake compared with the
amount of available water based on the Surface Water Supply Index for the San Rafael drainage
basin for the 1983 - 2002 peiod. The graph generally reflects that when sufficient water is
available, both Electric Lake Storage and Discharge are high. When water availability is low,
storage is correspondingly lower. An interesting comparison is theI978-79 period to the 2001-
02 period. In 1978, the average storage was 18,600 acre-ft while total discharge was 9,375 acre-
ft. In 200l,the average storage was 16,397 acre-ft while discharge was 14,945 acre-ft. Surface
Water Supply Index information is not available for 1979, however with total discharge being
only approximately 50 percent of the average storage volume in 1978, the storage volume rose in
1979. The opposite effect was noted in200l-02 when total discharge was 91 percent of the
average storage volume in 2001. This was also compounded by the drought conditions
experienced in the area since 1998, as illustrated by the Surface Water Supply index information.
However, some of the effects of drought were negated with approximately 25 percent (4,480
acre-ft) of the water being pumped into Electric Lake from the JC-l well.

Ground Water

Ground water is found principally in two configurations within the CIA: numerous small,

localized perched systems related to discontinuous sandstone lenses in the Blackhawk
Formation, and a continuous regional system in the coal seams and adjacent rocks of the lower

Blackhawk Formation and the underlying Star Point Sandstone. A principal factor influencing

the distribution and availability of ground water in these systems is the geology'

Geology

Stratigraphy

An offlap (regressive) sequence is exposed in the outcropping Cretaceous rocks within

the CIA. Strata exposed in and adjacent to the CIA, shown on the geology map on Figure 3
(Appendix A) and the generalized cross-section on Figure 4 (Appendix A), range in age from

Late Cretaceous to Tertiary (Eocene).

The oldest rocks exposed in or adjacent to the CIA are upper members of the Mancos

Shale, which crops out in Huntington Canyon below Electric Lake and forms the surface of

Castle Valley. The Mesaverde Group overlies the Mancos Shale and consists of the Star Point

Sandstone, Blackhawk Formation, Castlegate Sandstone and Price River Formation. Overlying

the Mesaverde Group are the North Horn and Flagstaff Limestone of the Wasatch Group,
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deposited in the very late Cretaceous and Teniary periods. Except for well-developed soils in
Pleasant Valley, quaternary sediments are generally limited to narrow, thin alluvium and
colluvium deposits along valley bottoms.

The Mancos Shale consists of marine shales interbedded with sandstones and minor
amounts of limestone. These shales are good aquicludes, with typically low horizontal and
vertical permeability, even near faults. Information discussed later in this CHIA suggests that
water may flow through some faults more readily than usually observed. The Mancos is a thick,
regional aquiclude that hydrologically isolates deeper strata from the coal mining and
reclamation operations considered in this CHIA. The Upper Blue Gate (formerly Masuk) Shale
Member at the top of the Mancos grades upward into the Star Point Sandstone, and westward-
thinning wedges of marine shale intertongue with and are considered part of the Star Point.

The Star Point Sandstone was deposited in a barrier-beach environment. It consists of
three main tongues - from lowest to highest, the Panthero Storrs, and Spring Canyon - that thin
eastward and are separated by tongues of marine shale. A report prepared by Kravits Geological
Services, LLC for the Skyline Mine identifies a Trail Canyon Tongue, just below the Panther
Tongue, in the Skyline Mine area. Bedding in the sandstones is often massive. West of the
outcrops, along the Wasatch Plateau escarpment, the sandstone tongues thicken and merge and
then grade into the backbarrier, coastal plain, and deltaic deposits of the Blackhawk Formation.
Because of the regressive depositional sequence, the lowest Blackhawk coal seam - the
Hiawatha or O'Connor - usually lies on, or just above, the top of the Star Point Sandstone.

Doelling (1972) described the Star Point as almost devoid of shale in the Scofield area.
Spieker (1931, p.25) described the Star Point as uniformly 400 to 500 feet thick in exposures
along the Wasatch Plateau escarpment, between Gordon Creek (west of Helper) and Ferron
Canyon, but also noted the Star Point is 600 feet thick in central Huntington Canyon and over
1,000 feet thick along Mud Creek. A petroleum exploration well drilled just west of the Skyline
Mine (in NEI/4 SE1i4 Sec 16, T. l3 S., R. 6 E) encountered a 1,200-foot thick sequence of Star
Point Sandstone that consisted of sandstone layers. with a combined thickness of over 800 feet,
inter-bedded with shale.

The Star Point is generally a poor aquifer, due in part to low permeability shale lenses,
but water bearing characteristics are greatly enhanced by localized faulting, fracturing, and
jointing. The large discharge and low seasonal variability of baseflow to Mud Creek and of
springs along the Pleasant Valley fault zone indicate the Star Point has a large storage coefficient
and relatively high transmissivity (Waddell, et al, 1983b, p. 78).

To better understand the geology of the Skyline area and to have better data for a numeric
hydrologic groundwater model of the area, Kravits Geological Services,LLC compiled
additional geologic information for the area in November 2003. The compilation consisted of
drill hole information collected from 16 oil and gas wells and73 coal exploration holes. The
study focused on mapping the Star Point Sandstone, and primarily on the Storrs, Panther, and
Trail Canyon Sandstone Tongues, which are likely the transmissive units supplying water to the
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Skyline Mine. The report states that the Trail Canyon Tongue is a more recently recognized
tongue that lies just below the Panther Tongue. The sandstone tongues vary between 2 and2ll
ft thick and average 44 ftthick. They are composed of relatively clean, fine to medium grained
quartzsand, with sparse matrix, and 8 to I2%o cement. The tongues have an average porosity of
16%o and average permeability of 90 millidarcies based on work to the southeast.

The groundwater encountered by the Skyline Mine appears to be predominantly supplied
by the underlying Star Point Sandstone. Although significant water has been discharged (56,000
acre-ft from January 2000 through October 2004), the Star Point Sandstone has a significant
areal extent, reaching beyond the CIA, and does not appear to be affected in areas where the Star
Point Sandstone water is being put to beneficial use.

The Blackhawk Formation consists of approximately 1,500 to 1,900 feet of lenticular
claystones, siltstones, sandstones, and coal seams deposited in backbarrier, coastal plain, and
deltaic environments. The claystones contain high percentages of montmorillonite and other
swelling clays (Coastal, 1993, p. PHC2-3). The Blackhawk is the main coal bearing formation in
the Wasatch Plateau. The important coal seams occur in the lower 350 feet, which is the section
that inter-tongues with the Star Point Sandstone. The lower Blackhawk and upper Star Point are
usually considered to be one continuous aquifer.

Fluvial channel sandstones are found in the lower Blackhawk but are more frequent
toward the top of the formation. These sandstones are local in extent, generally fine grained, and
well cemented. They have localized high clay content. The discontinuous character of these
channel sandstones and the abundance of clay throughout the Blackhawk Formation produce
perched aquifers and favor formation of local flow systems that discharge through numerous
seeps and springs.

The Castlegate Sandstone, the basal part of the Price River Formation, is typically
massive, resistant to erosion, and white to gray in color. It consists of fluvial pebble
conglomerates and fine- to coarse-grained, argillaceous sandstones with some shale. It is
carbonaceous in the Book Cliffs, but the coal is thin and lignitic. The Castlegate Sandstone is
good aquifer material, with seeps and springs common at the Castlegate-Blackhawk contact.
The Price River Formation is light-colored, medium-grained and shaley sandstone interbedded
with roughly an equal volume of darker, carbonaceous shale or mudstone. There are large point-
bar sandstones, and also minor amounts of coal.

The Mesa Verde Group is overlain by the North Horn Formation, which is exposed along
the top of the ridge in the westem part of the CIA. The North Hom is composed of bentonitic,
calcareous, silty, shales interbedded with thin limestones and fine-grained sandstones, and minor
amounts of conglomerate. There are lenticular channel-sandstones throughout, enclosed by the
fine-grained shales.

The Tertiary FlagstaffLimestone, which lies outside of the CIA to the west, is the
youngest consolidated rock in the region. Fracturing and dissolution can produce good
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permeability in this lacustrine limestone, and it is an aquifer thick and extensive enough to
receive and store adequate recharge.

Structure

Surface elevations vary from 7,600 feet to 10,400 feet within the CIA, with the Star Point
Sandstone and Blackhawk Formation outcrops forming most of this relief.

The CIA lies on the Clear Creek anticline, primarily on the west flank. Dips on the west
flank range from three to six degrees, to the southwest at the south end of the CIA and to the
northwest at the north end.

The Pleasant Valley fault zone, one segment of a regional fault zone that extends north
south across the Wasatch Plateau, lies on the axis of the Clear Creek anticline. Total vertical
displacement is 800 to 900 feet, down to the east. Intertongued Star Point Sandstone and
Mancos Shale crop out west of the fault zone, but the Blackhawk Formation crops out on the
east. Mud Creek flows north along the Pleasant Valley fault zone to Scofield Reservoir, where
the fault zone broadens to become the Pleasant Valley Graben. U.P. Canyon, where Skyline's
waste rock disposal site is situated, also follows one of the faults of this zone. Strata east of the
fault zone, but within the CIA, are generally flatlying (Figure 3, Appendix A).

Other major faults in the CIA are high-angle, normal faults that run north south to
northeast southwest. Movement is dominantly down to the west. The largest of these faults,
with up to 350 feet of displacement, is the O'Connor fault that obliquely transects the White Oak
permit area. The Connelville Fault zone, up to 1,000 feet wide and with up to 250 feet
cumulative vertical displacement, separates the Skyline and White Oak mines. Upper
Huntington Creek and Electric Lake lie along the Upper Joe's Valley fault zone that includes the
Diagonal fault, which is paralleled on the east by the Valentine fault. The Joe's Valley,
Diagonal, Valentine, and smaller unnamed faults do not have significant vertical displacement
within the CIA. All of these faults gradually die out to the north and do not extend beyond the
northern CIA boundary. The O'Connor and Upper Joe's Valley faults continue southward
outside the CIA. Very small displacement faults, oriented roughly east west, have been
encountered in the White Oak Mine and mapped on the surface at the Skyline Mine (Figures 3a
and 3b, Appendix A). Four major joint and fracture orientations have been mapped underground
and at the surface.

Some of the smaller east-west trending faults have been intruded by magma that
solidified to form dikes. A major dike passes through the White Oak Mine, extending from Mud
Creek to the Connelville Fault. Coal has been coked adjacent to this dike and has a slightly
increased metal content. There is evidence these dikes affect the movement of ground water in
the shallow perched systems (Figures 3a,3b, and 4, Appendix A). Most of the approximately
north-south trending faults located west of the Connelville Fault die out, or terminate in the area
of an east-west trending fault in Sections 22,23,24, Township 13 South, Range 6 East. North of
this fault the majority of the faults and fractures trend east west. These faults appear to be sub-
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parallel to the Fish Creek Graben located a few miles north of the Winter QuartersA.{orth Lease
area. Canyon Fuel measured the in-situ stresses in the rocks of Mine No. 3 (generally to the
north); the results indicated that the rocks were in compression in an east-west direction. Similar
tests conducted in Skyline Mine No. 2 (generally to the south) indicated the rocks were in
extension in an east-west direction.

Aq uifer Characteri stics

In the CIA, the Star Point Sandstone, Blackhawk Formation, Castlegate Sandstone, Price
River Formation, North Horn Formation, and Quaternary deposits all contain potential reservoirs
or conduits for ground water. Reservoir lithologies are predominately sandstone. Sandstone
reservoirs occur where there is sufficient intergranular porosity and permeability in lenticular
fluvial-channel and tabular overbank deposits. Shale, siltstone, and cemented sandstone beds act
as aquitards or aquicludes to impede ground-water movement. The Mancos Shale is a regional
aquiclude that limits downward flow. Localized aquitards can occur within any of the more
permeable formations. Ground water in the CIA occurs under both confined and unconfined
conditions.

Shallow, perched ground water systems provide water to the seeps and springs issuing at
the Castlegate Sandstone-Blackhawk Formation contact and from sandstone lenses of the
Blackhawk Formation. The Blackhawk sandstone lenses are discontinuous and of local extent.
Springs and seeps discharge on the slopes at an elevation considerably above nearby streambeds.
The majority of seeps and springs issue from the west dipping strata on west facing slopes, often
at a shale-sandstone interface. Flow varies seasonally in response to precipitation and snowmelt.
The perched systems may provide some flow directly to alluvial and colluvial fill in canyon
bottoms, but they do not provide suffrcient baseflow to sustain perennial streams. A total of 25
springs, 18 ground water wells, 38 stream sites, and 6 in-mine sites are continually monitored as
part of the Skyline permit. Figure 5 (Appendix A) illustrates all of the monitoring sites within
the CHIA.

Recharge percolates from the surface downward until shale, or another aquiclude is
encountered. The water then moves down dip, and is channeled into discontinuous, but more
permeable, sandstones creating isolated aquifers. Water in these isolated aquifers either
continues to move down dip until it is discharged at the surface, or until it is able to resume
vertical flow. Discharge from most seeps and springs in the CIA closely tracks precipitation
rates, and recharge probably originates in the small surface depressions or basins in the
immediate vicinity. The perched system of the Blackhawk Formation and regional Star Point
Sandstone are separated by unsaturated rock. Flow along faults and fractures through the
Blackhawk Formation appears minimal, due to the sealing ability of the clays (see section 2.3 of
the Skyline Mine MRP), but some recharge does move below the perched systems to reach the
deeper regional saturated strata or aquifer. Results from the age-dating techniques used at the
Skyline Mine suggest that a portion of the water encountered at the mine has a modem
component (i.e. in contact with the atmosphere post 1950's). PacifiCorp's tritium study also
indicates a modem component.
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Figure 5a provides flow data for selected springs around Electric Lake compared to the
Surface Water Supply Index (SWSD. Though a few of the springs showed no reduction in flow
with the 2000-2004 drought, those that did show reduced flow are consistent with the drought
conditions.

Figure 5b provides flow data for selected stream locations in the Upper Huntington Creek
basin. There have been no notable reductions in flow, except those attributed to the drought
conditions experienced since 2000.

The Skyline Mine has encountered significant inflow along the faults solely from the
floor of the mine. Any inflows encountered from the roof have been of limited duration, which
is consistent with roof flows from the Blackhawk Formation at other mines.

A regional ground water system is located in saturated coal and rock of the lower
Blackhawk Formation and Star Point Sandstone. Observation wells show that the water in this
deeper regional system resides beneath the headwater drainages in the CIA and has not shown
influence on the seeps and springs of the shallower lenticular systems. The Skyline
Mine has historically been a relatively dry mine, with occasional roof drips, and occasional
channel sandstones that typically dry up immediately or flow for a brief period. The mine did
not start producing significant amounts of water until 2001, when they started encountering
fracturing and faults in the floor of the mine, which were the source of the large inflows. The
theory that a large portion of the water is coming from a deep regional aquifer located in the Star
Point Sandstone is supported by the performance of the JC-1 and JC-2 wells, and the drawdown
noted in the areas surrounding JC-l. A potentiometric surface map of the regional aquifer
provided by Canyon Fuel Company (Skyline MRP drawing 2.3.4-2,last updated October 4,
2007,) indicate that the gradient is generally from southwest to northeast in the Skyline permit
area. Until March 1999, a long-term decline of water levels in the wells, typically less than 3
feet per year, was attributed to long-term decreases in precipitation and to dewatering of the
aquifer by mining (Coastal, 1993, PHC2-4,Figure 3c). The long-term draw down of the aquifer
was observed in wells W79-26-l and W79-35-lB (Exhibit2), which saw declines of 48 feet and
15 feet, respectively from 1982 through June 2003 (Figure 3c, Appendix A). Well W79-35-lA
showed an 88-foot elevation drop from 1982 through 1998.
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Effect of Mine lnflow and Discharge to Electric Lake and Eccles Creek
on wells W79-35-1A and W79-35-1B
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Exhibit 2 - Response of water levels in wells W2-1,W79-26-1, W79-35-lA, arLdWTg-35-1B to
mine water discharge (as an indicator of mine inflow)

From March 1999, until Canyon Fuel completed mining of the l2LB panel and allowed
the southwestern portion of the mine to start flooding in January 2004, the Mine encountered
significant water from fracture/fault zones (primarily from the Diagonal Fault), and
systematically drew down the potentiometric head of the Star Point Sandstone. Two wells that
illustrate the draw down are W79-35-1A and W2-1, where potentiometric surfaces dropped
318.26 feet and 226.I feet, respectively, from 1998 through June 2003. Both wells have partially
recovered since the southem portion began flooding in January 2004: 122.55 feet and 100.47 feet
through November 2009. Although 19 ground water wells exist within the Skyline Mine permit
area, well W79-35-lB is the only well completed in the Blackhawk Formation that does not
penetrate the coal seam or the Star Point Sandstone. Figure 3c illustrates that the drawdown of
the Star Point aquifer is focused primarily along fault and fracture lines.

Natural discharge from the regional groundwater system occurs as baseflow into Mud
Creek and the lower reaches of its perennial tributaries, and into Huntington Creek downstream
of Electric Lake. Natural discharge also occurs as seeps and springs at faults and along the
outcrop of the impermeable Mancos Shale. The Mancos Shale outcrop delimits the lateral extent
of this regional aquifer. Water is unable to flow downward through the Mancos at any
significant rate, so prefers to flow laterally through more permeable overlying strata until it
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discharges at the surface. Little is known of the Blackhawk-Star Point aquifer to the west, but it
does not crop out and is considered to extend beneath the Sanpete Valley.

As evidenced by Skyline's monitoring well at the waste rock disposal site, the regional
aquifer continues to the east of Mud Creek in the Blackhawk-Star Point strata. Water supply
wells in alluvium along Pleasant Valley produce from a shallow, unconfined aquifer
interconnected with Mud Creek. The connection between this alluvial aquifer and the regional
Blackhawk-Star Point aquifer is not uniform, but areas have been identified where ground water
flows through the Pleasant Valley Fault from the regional aquifer to the alluvial aquifer and
directly to Mud Creek. During periods of low flow, water in Mud Creek comes mainly from
seepage from the regional aquifer (Waddell and others, 1983b, p. 34).

Faulting has only local importance in the Blackhawk Formation because clays tend to
seal fractures and stop or restrict water movement. On the other hand the clay content of the Star
Point Sandstone is low, therefore, fractures are not as readily sealed by clay as in the Blackhawk
(see Section 2.3 of the Skyline Mine MRP), and secondary permeability created by fracturing
increases the mobility of water through the regional system. Observations within the Skyline
Mine suggest that sections of major faults (e.g. Diagonal and Connelville) where vertical
displacement is less pronounced (0-200 ft), do not seal off, and do act as conduits for water to
flow. Conversely, sections of faults with large vertical displacement result in gouge-filled, low
permeability fault zones that do not produce significant amounts of water. This is evident in the
performance of wells JC-1 and IC-2located in James Canyon of the Skyline Mine permit area.
Both wells were drilled as production wells to intercept water before it entered the mine. JC-l is
a 14 l/4-inch diameter well with a 60-foot screen-interval that is completed within the Diagonal
Fault -fractured Star Point Sandstone approximately 70 feet below the Skyline Mine workings,
and currently (July 2010) still pumps approximately 4,000 gpm. JC-z is a 20-inch diameter well
with a 60-foot screen drilled from the same site as JC-l, but at a different angle. Unfortunately,
IC-2 was not completed within a fractured portion of the Star Point Sandstone and pump tests
showed that it would only yield approximately 350 gpm. Due to the low yield, JC-2 was only
pumped for a very short time, and no plans exist to pump it in the future. Because JC-2had
such a low yield, Canyon Fuel was forced to drill a third well, JC-3, to increase dewatering from
the lO-Left areaof the mine. JC-3 was completed inthe mine workings nearthe l0-Left inflow.
Between July 2003 and July 20A4, JC-3 was pumped at rates varying from 600 gpm to 6,700
gpm, but because water quality is not satisfactory for discharge into Electric Lake, it has been
pumped only once (October 2007) since July 2004.

Core Laboratories, Inc. (Dallas, Texas) measured hydraulic conductivities in eight core-
samples from the Star Point Sandstone and Blackhawk Formation (Lines, 1985, Table 3). The
cores were collected from a well in NE/4SE/4NEI4 Sec 27,T. 17 S., R 6 W., approximately 30
miles south of the Skyline Mine. Values for both horizontal and vertical hydraulic conductivities
in the Star Point Sandstone were on the order of l0-2 ftlday. In the Blackhawk Formation,
horizontal hydraulic conductivities in the shales ranged from no measurable permeability to l0-8
ft/day,and inthe siltstones from 10-e to 10-7 ftlday; vertical hydraulic conductivities were
typically within one order of magnitude of corresponding horizontal hydraulic conductivity



Page 18
July 26,2010
Mud Creek & Upper Huntington HYDROLOGIC SYSTEM

values, although vertical hydraulic conductivity was greater than horizontal hydraulic
conductivity in some samples and small in others..

A pair of drawdown/recovery tests conducted in a test well near the Skyline portal found
the transmissivity of the Blackhawk to be approximately l8 galldaylft (2.4 ff/day). No
significant difference was noted between the coal zone and sandstone tongue (Vaughn Hansen
Associates, 1979, p. 85). Transmissivity of the entire Blackhawk-Star Point aquifer,.based on
pump tests and core analyses from the Trail Mountainarea,ranges from 2A 1o20A ft"lday. The
storage coefficient averages about l0-6 (ft/ft) for confrned conditions and about 0.05 (ff/ft) for
unconfined conditions (Lines, 1985, p. l5).

As part of the numeric hydrologic modeling conducted for Canyon Fuel Company, the
estimated or bulk hydraulic conductivity (K; for the Star Point Sandstone, using several
analyical techniques, was found to be approximately 2 ftlday, and the specific storage to be
approximately 6 x l0-o ft-' in the vicinity of the Skyline Mine. Conversely, the modeling
assumes K values of about | ftlday in the Star Point Sandstone outside of the zone of north-south
fracturing, where historic inflows were much lower. Except as described below, the small-
displacement faults are assigned Kpvalues of 0.001 ftlday in the upper portions of faults (within

the overburden) and K7 values of 1.0 ftlday within the sandstone units below the Lower

O'Connor B coal seam. The Diagonal Fault is assignedaKpvalue in the sandstone of 10 ft/day

generally, and 20 ftlday beneath the mine.

Seeps and Springs

Slqline

In 1978, 174 seeps and springs were identified on and adjacent to the Skyline permit area,
of which 3A% were seeps. This is roughly one spring or seep for every 40 acres. The seeps and
springs exhibited higher flows in the springtime than at other times of the year. Many seeps and
springs dried up completely during the summer, and by fall most of the remaining sources
flowed less than 2 W ; only four springs flowed more than 10 gpm in the fall. (Coastal, 1993, p.
2-24a and -25a). A survey of the White Oak mine area in 1978 and I 979 fotxtd 94 flowing, and
15 dry seeps and springs (Valley Camp, 1993,p.700-7). In early summer, 8 of the sources had
flows greater than 10 gpm, but by autumn most springs were flowing less than 1 gpm and many
could not be located (Engineering-Science, 1984,p. 33). Another survey of the White Oak area
in the summer of 1990 identified 81 flowing and 43 dry seeps and springs (Valley Camp, 1993,
p.700-7). Anticipating the addition of the Winter QuartersAiorth Lease tract, Canyon Fuel
conducted another spring and seep survey in1993, from which they selected monitoring sites to
characterize the new lease area. The monitored springs have exhibited an overall decrease in
flow (Coastal,1993,p, PHC2-6; Valley Camp, 1993,p 700-6). The Skyline and White Oak
surveys probably include duplicate information on some springs because the two permit areas
abut.
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Due to the significant inflows encountered in the Skyline Mine since August 2001,
Canyon Fuel has increased monitoring of the seep and spring flows within the Skyline permit
and adjacent area. All of the seeps and springs in the Skyline groundwater monitoring program
are located within the Blackhawk Formation; none have indicated a draw down or an obvious
decrease in flow that can be corelated to the mine inflows.

No seeps or springs have been found at Skyline's waste rock disposal site (Coastal, I 993,
p.2-30a).

White Oak

According to the Seep and Spring survey conducted in the White Oak permit area in the
summer of 1990, a total of three seepslsprings would be affected by surface mining that was
planned at that mine. Seeps/springs S25-13, S25-14, and 30-l are all located up gradient of the
surface mining. Seep/spring 525-13 is the only site thatprovided consistent enough flowto be
continually monitored. Recorded quarterly flowmeasurements from site 525-13 range from 0 to
60 gpm, and average <5 gpm. It was anticipated that any flow from the three seeps or springs
would still report to Whisky Creek and not be significantly impacted by the surface mining. The
Division completed reclamation of the White Oak Mine in late 2005, including a restoration of
Whisky Creek and installation of French drains where necessary to conduct seep/spring flow to
the creek.

Seeps and springs often issue at shale-sandstone interfaces. Flow along faults and
fractures through the Blackhawk Formation appears minimal, due to the sealing ability of the
clays abundant therein (see Section 2.3 of the Skyline Mine MRP).

Electric Lake Seeparc (not updated in 2010)

Beginning in November 2002, Electric Lake (a man-made reservoir) has been included in
the CHIA due to its proximity to the Skyline Mine. Skyline Mine comes within approximately
500 feet horizontally and approximately 850 feet vertically of Electric Lake. Information
provided by PacifiCorp (owner/operator of Electric Lake Reservoir) suggests the reservoir has
lost appreciable amounts of water coinciding with the major inflows encountered within Skyline
Mine beginning in September 2001. Prior to June 2}}z,performance of the reservoir was based
on reservoir elevation and discharge from the dam; inflow datato the reservoir was then back
calculated (assuming no water was lost to infiltration). From June 20A2 through spring runoff
2003, then June 2003 to present, actual inflow datahas been collected forthe reservoir, including
the water pumped in via the James Canyon Wells. These provide additional hard datato include
with the reservoir perfoflnance data, and to more readily quantify what volumes of water are
being lost to the surrounding geologic formations. The data provided by PacifiCorp (PacifiCorp
2003,2A04; Hansen, Allen, & Luce, Inc. 2005) do show that the performance of the reservoir
has changed substantially since 2A0L However, none of the 16 springs and streams feeding into
Electric Lake that are part of the Skyline Water Monitoring program have demonstrated the type
of reduced water availabilitv that has been recorded in the lake.
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Stream Seepage

Based on flow duration curves, approximately 19% of Huntington Creek's streamflow
above Electric Lake is affributed to ground water baseflow, but baseflow accounts for nearly
64% of the annual flow in Eccles Creek. This difference is, in pffi, because the continuous,
saturated lower Blackhawk-Star Point aquifer forms approximately 25% of the surface of Eccles
Canyon but is not exposed in upper Huntington Canyon. In upper Huntington Canyon, ground
water comes only from thin, localized aquifers associated with sandstone lenses of the upper
Blackhawk Formation (Vaughn Hansen Associates, 1979, p. 63 and 68).

Seepage studies were done in Eccles Creek, South Fork of Eccles Creek, and Huntington
Creeks. There is a significant increase of flow in Eccles Creek where the stream crosses onto the
Star Point Sandstone outcrop. There is another significant increase at the O'Connor Fault where
the fault conveys water through fractured Star Point Sandstone to the stream. In comparison, the
Connelville Fault does not add significantly to flow in either the Main or South Fork of Eccles
Creek because potential flow paths through the fractured Blackhawk Formation have apparently
been sealed by clays. Observations within the Skyline Mine suggest that sections of major faults
(e.g. Diagonal and Connelville) where vertical displacement is less pronounced (0-200 ft), do not
seal ofl and do act as conduits for water to flow. Conversely, sections of faults with large
vertical displacement result in gouge-filled, low permeability fault zones that do not produce
significant amounts of water.

Changes of streamflow in Huntington Creek can be largely accounted for by inflow from
tributaries and hillside springs. Loss of flow just above Electric Lake is attributed to recharge
into the alluvium (Vaughn Hansen Associates, I 979, pp. 68 - 80).

Water in Mines

The coal seams mined within the CIA are located in the lower Blackhawk Formation,
within strata included in the Blackhawk-Star Point aquifer. The saturated conditions
encountered in the White Oak and Skyline Mines have been along fracture and fault zones, and
have persisted as mining has progressed down dip. Similar conditions were found in the Utah#Z
Mine, a pre-SMCRA mine, while it operated in Pleasant Valley (near the White Oak Loadout).
Slight declines in the water levels of wells completed in the Blackhawk-Star Point aquifer in the
vicinity ofthe Skyline Mine, (typically less than 3 ft per year) can be attributed to both decreases
in precipitation (drought periods), ffid to dewatering of the aquifer by mining (Coastal,1993,
Figures PHC2-4, July 2002 Addendum to the PHC). Ground water flow into the mines can be
characterized as:

Seepage from the coal seirms and associated channel sandstones,
Flow from Blackhawk channel sandstones that have been fractured by faulting
and folding, or
Flow coming up from the Star Point Sandstone through the Blackhawk by way of
faults and fractures.

o

a
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Discharge from coal seams and channel sandstones average approximately 10 gpm per
active mine face, but flow of 200 gpm was encountered at the Connelville Fault in the White Oak
Mine. Water production in the mines typically declines rapidly over a short time. Most inflows
dry,rp by the time mining has advanced 500 feet beyond them, but an occasional roof bolt
dripper will continue to flow up to 2 gpm for an extended time (Coastal, 1993, p.2-a\. A 200
gpm flow from the Connelville Fault observed in the White Oak Mine decreased to 10 to 15 gpm
over a four-day period. These observations indicate that permeability is most likely localized,
and recharge to the saturated areas is not extensive. Permeable zones in the Blackhawk
sandstones are capable of yielding large quantities of water from storage for a short period of
time, but are not extensive enough to have sufficient storage or recharge to sustain flows.
Seasonal fluctuations of inflow have been observed and are attributed to both seasonal recharge
and to subsided areas that intercept surface runoff (Engineering-Science, 1984).

Faulting typically has only local importance in the Blackhawk Formation because the
high clay content tends to seal fractures, and movement of water along most faults appears to be
effectively blocked or restricted by these clays. Of the 44 individual fault planes encountered up
to 1988 inthe Skyline Mine, only 5 dripped water from the roof (4 of those where faults
intersected sandstone paleochannels). During the same period of time, water discharged up
through the floor from the Star Point Sandstone along two other faults (Coastal, 1993,p.2-24).

Fracturing in the Star Point Sandstone is not as likely to be sealed by clays as in the
Blackhawk and as a result, secondary permeability created by fracturing tends to increase the
mobility of water through the Star Point. Flows of up to 450 gpm were measured from the
Pleasant Valley Fault zone in the Utah #2 Mine. At different times, flow from the Clear Creek
Mine portal has been reported to be between 100 and 300 gpm (Waddell and others, 1983b;
Engineering-Science, 1984). When Division personnel checked this portal in September 1993,
water was still flowing at approximately the same rate, however as of 20A3 water was no longer
flowing from the portal. Most of the water that flowed into the Clear Creek Mine came from the
Pleasant Valley fault. Water from Mud Creek was intercepted upstream of the mine and reached
the fault by way of abandoned mine workings and through the Star Point Sandstone (Waddell, et
al., 1983b). Because of the Pleasant Valley Fault zone, it is expected that mines east of Mud
Creek will typically have larger, more persistent inflows than mines on the west side.

North Joes Valley Fault has little offset and is not a major structural feature within the
CIA. Flow of water from the surface into the mine, through the Blackhawk Formation by way of
the North Joe's Valley Fault zane, would not be anticipated because of the sealing clays in the
Blackhawk Formation (see section 2.3 of the Skyline Mine MRP). In addition, the no mining
buffer zone should separate mine workings from main sections of the fault along Huntington
Creek and Electric Lake. This will reduce the possibility of reactivation of faults by subsidence
and subsequent downward flow along the reactivated faults.

Beginning in March 1999, Skyline Mine encountered a series of major water inflows that
are summarrzed in Table l. These inflows are cumulatively the largest ever to occur in an



Page 22
July 26, 2010
Mud Creek & Upper Huntington HYDROLOGIC SYSTEM

underground coal mine in Utah. However, as evidenced in Table l, the flows have steadily
decreased with time, especially once Canyon Fuel allowed the southwestern portion of the mine
to flood. Until March L999, the combined discharge to Eccles Creek never exceededT95 gPffi,
and averaged just 285 gpm.

Table I - Water [nflows to Skvline Mine

These inflows prompted considerable investigations by the mine and outside consultants
in an affempt to frnd out where they were coming from and how to alleviate them. They also
necessitated a revision to this CHIA in November 2002. All of the inflows were in Mine 2,
which proceeded further west than Mines 1 or 3. All of these inflows are associated with faults,
and enter the mine through the floor. The investigations by HCI and Petersen (Appendices C, G,
and H of July 2002 Addendum to the PHC, PHC Addendum Appendix J) suggest that the water
source is the Star Point Sandstone located beneath the coal seam. The Star Point in the mine area
is believed to consist of 14 different sandstone layers totaling 743 feet in thickness. As discussed
earlier, this formation has a large storage coefficient and relatively high transmissivity. The
large number of fracture planes that make up the regional fracture network provide the surface

Inflow
Location

Date
Estimated

Initial Flow,
gpm

Estimated
March 2003
Flow, gpm

Estimated
March 2004
Flow, gpm

Estimated
December
2004 Flow,

gpm

2008 - 2009
Average

Flow, gpm

l4-Left HG 03n999 1,600 300 300 14,15,  I6L
16-Left HG 12n999 1,200 300 300

Combined
600

w.
Submains

(now
referenced

as Diagonal
Fault)

03/2000 1,000 300 209

10-Left 08t20a1 6,500 3,200 3,200
E. Submain

XC5 t0t200l 1,000 374 380

I l-Left HG
xcz4 0212002 1,000 900 500

All other
flows

I l-Left HG
XC4O 02t2002 1,000 1,000 700

In SW
portion

I l-Left Setup
Rm. Bl20a2 1,500 1,300 700

Combined
2.500

CS-14 discharge 3,400
Totals 14.800 9.300 6,289 3,100 3.400

o/o of initial
flow 63% 42% 2t% 23%
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areanecessary to drain the water stored in the matrix of the Star Point Sandstone. Based on loc

age dating and tritium analysis, the water in the Star Point Sandstone is believed to be of ancient
origin and represents an isolated groundwater storage volume that is not in direct connection
with the surface.

Immediately after the 6,500-gpm inflow in 10L began in late 2001, the mine drilled 2
wells into the fault that intercepted the lO-Left inflow. The intent was to remove ground water
before it entered the mine and thus reduce inflows. Only one well, JC-l, produced appreciable
water and as of July 2010 it was still pumping approximately 4,000 gpm. This pumping was
only marginally successful at reducing inflow waters and was estimated to reduce the inflow no
more than 800 gpm while the well was pumping2,200 gpm (HCD.

Though information provided by PacifiCorp (PacifiCorp 2003 ,2004) suggests that
Electric Lake is losing waterat an "alarming" rate;water chemistry, stable and unstable isotope
analysis of the water, and dye tracer studies to date do not confirm a direct connection between
the mine and lake (see Section VII). Based on observations within the mine, as well as other
studies and data, the Star Point seems to be the source of the majority of the inflows. However,
there is a component of modern water in the inflows, which may be coming from Electric Lake
or other surface water storage by way of the Star Point Sandstone and related fractures.

Ground- and surface-water monitoring of streams, springs, and seeps conducted by the
mine has not indicated any impacts due to the increased in-mine flows. The springs and seeps
respond rapidly to seasonal and climatic cycles, indicating that the springs are fed by discharge
from a shallow groundwater system. Appendix A of the Skyline Mine July 2A02 Addendum to
the PHC graphically outlines the flow of the springs and their response to the Palmer Hydrologic
Drought Index (PHDI). Age dating of numerous springs also supports the recharge being fed
from a shallow groundwater system. Based on water-monitoring data, springs, seeps, and
streams entering Electric Lake do not appear to be impacted by the volume of water being
discharged from the mine.

Most of the monitoring wells available for analysis are either completed in the Star Point
Sandstone or through the coal seam in the Blackhawk Formation. The one exception is well
W79-35-18, which is immediately adjacent to W79-35-1A but is completed within the
Blackhawk Formation above the coal seam. Exhibit 2 shows the response of these two wells to
the total mine discharge, which is an indicator of the total flow into the mine. During the initial
dewatering of the mine in September 2001 - November 2002, the water level in Well W79-3 5- 1B
remained fairly constant, but it dropped approximately 20 feet over the period when discharge
from the mine was at its greatest, from Novemb er 2002 and December 2003. Since October
2003 up through the end of 2009, the water level in this well has shown little change. The water
level in Well W79-35-1A (screened below the coal seam) began to drop concuffent with the
increased mine inflow and discharge; the water level dropped from 8489.9 on October 17,1998;
to 8411.6 on June 20,2000; and to 8171.64 feet on June 11,2003 (Figure 3c,4a, and 5,
Appendix A, data from the Division's Coal Water Monitoring Database). As mine discharge
decreased in 2003, the water level in W79-35-lA recovered over 100 feet and has remained at
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the higher elevation since. This difference in the timing and magnitude of the responses of these
two wells to the mine discharge (as an indicator of mine inflow) is evidence of the effectiveness
of the Blackhawk Formation in impeding vertical migration of water through the formation.

Beginning in late July 2003, Well JC-3 began pumping water directly from the Skyline
mine-workings into Electric Lake atarute of approximately 5,100 gpm. The well represented no
net increase in the amount of mine-water being discharged, only a change in the point of
discharge. Due to equipment failure and high TDS (limit set at 255 mgll, for discharge into
Electric Lake), JC-3 ceased operation in July 20A4.

The Winter Quarters Ventilation Fan decline slope portal, atanelevation 8,120 feet, will
be at a lower elevation than portions of the mine workings; the Trespass Portal, at an elevation of
8,580 feet, is currently the next lowest portal. Because of this lower elevation, gravity discharge
from the Winter Quarters Ventilation Fan portal would be a possibility at the time mine
dewatering were to cease and reclamation begin. To safeguard against such gravity discharge,
the Permittee will seal and backfill both the shafts and slope at the Winter Quarters Ventilation
Fan facility to prevent discharge (MRP Sections 4.9 and 4.1r.9).

Ground Water Usage

Hansen, Allen, and Luce, Inc. conducted a survey of water rights for the White Oak Mine
in 1990. The survey covered most of the area in the CIA. A total of 135 ground water rights
were found, I 12 on springs and 23 on wells or tunnels. Stock watering was the declared use on
62 of the water rights, 41 were for other uses, and the remaining32 were undeclared. The
information is summarized in Table 724.100a in the White Oak MRP, and the locations are
shown on Map 724.100a. Skyline Mine updated the water rights information in their MRP with
the addition of the Winter Quarters/Irlorth Lease areain2002. Springs and seeps are important to
wildlife, though there are no filed rights that declare this as a use.

Both the Skyline and White Oak mines utilize water from wells in Eccles Canyon that
were drilled into fault zones in the Star Point Sandstone. Wells near the Skyline and White Oak
loadouts in Pleasant Valley produce water from both alluvium and the Star Point Sandstone.
Water from these wells is for domestic, stock watering, ffid other uses.

From the startup of well JC-l in September 2001 through September 2005,
approxirnately 62,700 acre-ft of water were discharged from the Skyline Mine. Of that,
approximately 37,400 acre-ft reported to Scofield Reservoir via Eccles and Mud Creeks, and
approxim ately 25,300 acre-ft reported directly to Electric Lake via the JC- I , JC-z, and JC-3
wells. As of June 20IA, these numbers were, respectively, 125,300;69,100; and 56,20A.
Monthly discharge data provided by Skyline Mine are available at
https://fs.ogm.utatr.gov/pub/MINES/Coal/007/C0070005Dischargelnfo/07-26-201OMine-James-
%20Discharee.xls). The discharged water is generally of good quality and has been put to
beneficial use in both drainages. As of July 2010, no proven adverse effects to the existing
surface or groundwater resource usage have been observed.
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The major mine inflows that necessitate discharge are slowly decreasing with time.
Canyon Fuel completed the mining of the southern portion of the Skyline Mine in May 2A04. At
that time they allowedthe mine-workings inthat areato floodto an elevation of 8,280 feet,
which took approximately four months.

JC-l and JC-3 are both considered as mine-dewatering wells, but only JC-3 has an
associated UPDES discharge permit. JC- I is related to mining because it encounters water that
would otherwise enter the mine. tt does not have an associated UPDES discharge permit
because the water does not enter the mine and comes from the formation in its natural state.
When mining ceases permanently, the operation of JC-l will be terminated. JC-3 has an
associated UPDES permit, held by PacifiCorp, because it can pump water directly from the
mine-workings. It is the understanding of the Division that the UPDES permit for JC-3 will also
be terminated once mining ceases permanently. Neither JC-l nor JC-3 has an associated water-
right.
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IV. BASELII\E COI\DITIOI\S OF SURFACE AI\D
GROUT\D WATER QUALITY AND QUAIi{TITY.
Surface Water - Baseline Conditions

Surface water is monitored for quantity and quality at various stations operated by the
USGS and the coal mine operators. Locations are shown on Figure 5 (Appendix A) and analysis
results are found in both the Skyline and White Oak MRPs, the Mud Creek /Fluntington Creek
CHIA, the Division's Coal Water Quality Database (http:lllinuxl.ogm.utah.gov/cgi-bin/appx-
ogm.cgi) and USGS publications. Graphs of selected groundwater wells, springs and streams
comparing historic flow to the Palmer Hydrologic Drought Index (PHDI) are provided in
Appendix A of the July 2AA2 Addendum to the Skyline PHC, and were last updated with data
from the l't quarter (calendar year) of 2003. These graphs illustrate how the springs in the
Blackhawk Formation respond rapidly to seasonal and climatic cycles, indicating that the springs
are fed by discharge from a groundwater system that is in good communication with the surface,
and with annual recharge events. Also, to assist in quantiffing any potential effects to Electric
Lake, PacifiCorp provided the Division with graphs and information illustrating the performance
of the lake dating back to 1974. Monitoring has been infrequent or irregular at some stations.
With the addition of the Winter Quarters-North Lease tract, additional studies were conducted in
Winter Quarters Creek and Woods Creek due to their perennial nature and importance of fishery
habitat.

Surface Water Ouantity

Average annual yield from the 22,000-acre Mud Creek drainage, as determined from
continuous USGS measurements from 1978to 1999 at station 09310700, was 16 cfs (equal to
6.3 inches of rain over the entire drainage per yeffi, or 11,600 acre-fl/yr). Discharge rates are
summarized in Table 2 and shown graphically in Exhibit 3. The highest discharges result from
spring snowrnelt (Price and Plantz, 1987). A comparison of the flows encountered between 1982
through 1986 (anaturally high flowperiod) and 1998 through 2002 (inmeased mine discharge
with drought conditions) indicate that the increased mine inflows were only higher than natural
conditions for approximately a 6-month period (See Figure 10a). With the addition of Well JC-
3, Canyon Fuel anticipated that the flow rate would decrease significantly during 2004 and stay
there. However, as JC-3 is no longer operating and all excess water must be pumped to Eccles
and Mud Creek, the discharge is still averaging around 9 cfs (4,000 gpm) and total flow at the
gauging station since 2005 has averaged 22 cfs. From September 2001 through June 2010, an
additional69,100 acre-ft of mine-water discharge (11 cfs) has been addedto Scofield Reservoir
(https://fs.ogm.utatr.gov/pubA4lNES/Coal/007lC0070005lDischargelnfo/O7-26-201OMine-
James-%2ODischarge. xls).
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of Mud Creek measured near the town of Scofield.
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Exhibit 3 - Daily Mean Discharge of Mud Creek measured at USGS flow monitoring
station 09310700 at Scofield, Utah

Eccles, Winter Quarters, Boardinghouse, and Finn Creeks are the principal tributaries to
Mud Creek. Based on continuous measurements by the USGS from 1980 to 1984 at station
09310600 (Price and Plantz, Ig87),average annual yield from the 3,500 acre watershed in Eccles
Canyon is 3,412 acre-feet/yr (equivalent to I 1.7 inches rainfall per year over the entire
watershed). The maximum-recorded peak flow was 71 cfs in May 1984. Skyline recorded high
peak flows in 1983 through 1986. Discharge rates are sunmarized in Table 3.
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Table 3 - e measured near the mouth of Eccles Creek.

Skyline's data indicate that water began to be discharged from the #3 Mine (CS-I2) in
1983, and from 1984 to 1992 discharge averaged 0.5 cfs. Discharge from Skyline Mine #1 (CS-
14) began in 1989 and averaged 0.28 cfs from 1989 to 1992. Minimum measured discharges
from #1 and #3 were 0.08 cfs and 0.13 cfs and maximums were 0.69 cfs and 1 cfs. In late
summer to early autumn when streamflow is naturally low, discharge from the Skyline Mine has
been estimated to have accounted for as much as 60Yo to 70o/o of flow in Eccles Creek.

The 12 cfs discharged from August 2A01' through March z}rc represents approximately 2
times the average flow encountered in Eccles Creek at water monitoring site CS-6 (Table 3) from
1981 through 1999. To monitorthe impacts of this additional waterto the physical
characteristics of Eccles and Mud Creek, a study was initiated in the surlmer of 2A02 and
continued in the summers of 2003 and 2004. Field observations indicate the additional water
makes the flow at or just below bankfull capacity of Eccles Creek; however, Eccles Creek
appears to be well armored and able to handle the additional flow. Mud Creek is larger than
Eccles Creek and flows there are approximately 4-times larger than normally seen; however, the
flow is not as close to bankfull capacity. Results from the study indicate no significant impacts
to the stream morphology have been observed. The details of the study are outlined in Appendix
D of the July 2002 Addendumto the PHC,and copies of the reports are located inthe Division's
Public Information Center (PIC).

Prior to the breakout of the ventilation portal in South Fork of Eccles Creek in 1989,
maximum measured flow at station VC-10 was 14.7 cfs. Periods of no-flow were observed in
1981, 1984, 1995,2001, ffid 2A02 but never during the third or fourth quarter of the calendar
year (July-December). Average measured flow from 1978 to 1990 was 1.39 cfs (Table 4).

Construction of the road to the White Oak Mine in Whisky Canyon began in 1975.
Monitoring of Whisky Creek began the same year, so there are no dataon conditions prior to
disturbance of the drainage. Periods of no-flow have been recorded at least once in each of the
four calendar quarters (Table 4). Although not as consistently dry, Whisky Creek was
periodically dry from 1982 through 2000.

Gauging Station Date Ar=g"

4.70 cfs

6.09 cfs
1229 

"t"

Maximum Mtrt"t"*
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During average flow conditions, Whisky Creek (at VC-5) accounts for approximately 8.1
percent of the flow in Eccles Creek, and2.4 percent of the flow in Mud Creek. Upper Whisky
Creek atYC-4 accounts for approximately 15.8 percent of the flow of VC-5. The surface mining
at the White Oak Mine and reconstruction of Upper Whisky Creek has impacted the area
immediately surrounding site VC-4. However, any flow lost due to infiltration into the
reclaimed fill should surface further downstream in Whisky Creek. Although a significant loss
in flow at VC-4 would impact flows at VC-5, minimal cumulative impacts would be seen at
Eccles Creek and Mud Creek.

The location of sample site VC-4 was moved upstream approximately 280 ft. due to
disturbance created by the surface mining. VC-4 represents undisturbed drainage of Whisky
Creek. Although moved upstream, only one small ephemeral draw was eliminated from the
drainage basin resulting in an insignificant change in flow.

Lodestar Energy, Inc. declared bankruptcy and discontinued mining and water
monitoring at the White Oak Mine. Except for a few UPDES reports in early 2003, water
monitoring ended in September - Octob er 2002.

Table 4 - Disc measured at South Fork of Eccles Creek and Whisky Creek

Gauging Station Date Average Maximum Minimum

South Fork
white oak vc-10

Whisky Creek
White Oak VC-5

Whisky Creek
White Oak VC-4

1978 - 20A2 1.39 cfs 14.7 sfs 0 cfs
(2o f4

quarters)

0 cfs
(4o f4

quarters)
0 cfs

(4 of 4
quarters)

1976 - 2002

1977 -20A2

0.38cfs

0.06 cfs

3.70 cfs

1.0 cfs

Boardinghouse and Finn Creeks were not directly affected by surface mining at the White
Oak Mine, but were monitored by White Oak and results are summarizedinTable 5 (Valley
Camp, 1993 , p . 7 A0-23). The Permittee reported no-flow for each of the five times that they
were able to observe Finn Creek during a first calendar quarter.

Gauging Station Date Average Maximum Minimum

Boardinghouse 1980 - 2A02 1.6 cfs 12.8 cfs 0.02 cfs
white oak vc-l1

Finn Creek

es measured at Boardi and Finn Creeks



WATER QUALITY

Page 3 I
July 26,z0lD

Mud Creek & Upper Huntington

Gauging Station Date Average

0.47 cfs

Maximum

4.20 cfs

Minimum

white oak vc-12 1980 - 2002 (4o f4
quarters)

Waddell and others monitored Winter Quarters Creek in1979-1980 and Skyline did so in
1981 and 2002-present (CS-20: CS-24 was added in November 2009). Results are summarized in
Table 6.

Table 6 - Disc measured at Woods (CS-19) and Winter Quarters (CS-20) Creeks

Gauging Station Date Average Maximum Minimum

35* 1979-1980 0.405 cfs 0.51 cfs 0.30 cfs

CS-19 2002-2009 0.76 cfs 3.92 cfs 0.05 cfs

Nov. 1981 0.07 cfs
CS-20

2002-2009 1.37 cfs 6.24 cfs 0.24 cfs
* (Waddell and others, 1982)

Skyline monitors upper Huntington Creek where it discharges into Electric Lake, at
station UPL-I0. Flow is measured periodically when the site is accessible, mainly from May to
October. Skyline's data in the Division's database indicate that from July 1984 to November
2009, average flow has been 6.9 cfs. Utah Power and Light monitored Huntington Creek above
Burnout Creek prior to completion of Electric Lake in 1973, and the information is found in the
report by Vaughn Hansen Associates (1979). Discharge of upper Huntington Creek is
summarized in Table 7"

Average flow of Burnout Creek at station CS-7 from l98l to 2002 was 1 .2 cfs, with
minimum and maximum measured flows of 0.1 and 10.7 cfs. Average flow from June 2003 to
November 2009 was 0.6 cfs, with minimum 0.002 cfs (1.3 gpm) and maximum of 3.7 cfs. Flows
from Swens (CS-I6), Little Swens (CS-l7), Boulger (CS-18), and James (F-10) Canyons have
been monitored since June 20Al: respective average flows have been 0.4,3.8,0.2, and 0.9 cfs.
Flow from Electric Lake is regulated for the benefit of downstream users and does not accurately
characterize the hydrologic system.

Table 7 - Disc e of Hunti on Creek above Burnout Creek

Gauging Station Date Average Maximum Minimum

Utah Power & t97t - 1973
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Skyline UPL- 10

Predicted average discharge for Eccles Creek, based on flow duration curves for water
years 1976 through 1978, is 5.43 cfs, corresponding to a yield of 13.4 inches of rainfall over the
watershed. Flow duration curves from Huntington Creek above Burnout Creek for water years
1972 and 1973, before Electric Lake was filled, indicate an average annual discharge of l3 cfs
and a yield of l6 inches of rainfall over the entire watershed per year (Vaughn Hansen
Associates, 1979). The predictions are based on datafrom different periods, but the higher
predicted yield from the upper Huntington Creek basin in comparison to that from the Eccles
watershed may be a consequence of the relative impermeability of the Blackhawk Formation that
forms or immediately underlies the surface over most of the upper Huntington Creek basin
(Coastal States, 1993,p.2-42), and the westward dip of the strata.

Burnout and Huntington Creeks drain 8,240 acres (42% of the upper Huntington Creek
basin located above the dam), and their combined average discharge has been 6,500 acre feet per
year (9 cfs). Estimating from the Burnout and Huntington Creek data, discharge from the entire
19,854 acres of the upper Huntinglon Creek basin located above the dam would be 16,000 acre
feet per year (22 cfs). Comparing the continuous flow recorded at the mouth of Eccles Creek
(Table 3) and using the same flow volume per acre of land for the Upper Huntinglon basin
supports this estimated number. Using the same volume per acre number from the Eccles Creek
drainage for the 19,854 acres, the average flow for the Upper Huntington basin is 21.2 cfs or
15,350 acre-ftlyr. Subtracting a calculated 800 acre-ft of evaporation per year, based on
PacifiCorp data, the Upper Huntington drainage basin receives an average of approximately
14,500 acre-ft/yr.

Electric Lake

Electric Lake, with a storage capacity of 31,500 acre-ft., began filling inl974. PacifiCorp
owns water shares in Electric Lake, and uses approximately 12,000 acre-ft of water annually.
Since 1974, PacifiCorp (formerly Utah Power and Light) has monitored the water within the
Upper Huntington drainage basin using imputed flow data, discharge records, lake levels, and
precipitation and evaporation data. Since June 19,2A02, they have measured actual flow data in
the Upper Huntington basin, with the exception of tributaries located below Boulger Creek,
which are estimated to contribute approximately 1 cfs on average.

In July z}A3,PacifiCorp submitted areportto the Division suggesting Electric Lake has
been losing a disproportionate amount of water since August 2001, based primarily on the
reaction of the lake (PacifiCorp - Investigation of Technical Issues related to the Electric Lake
and Huntington Creek Controversy June 25,2003). No calculation reflecting the purported
volume lost from Electric Lake was provided in the original report. The report provided

1981 -200s
2046 - 2AA9

6.9 cfs
4.8 cfs

79 cfs
22 cfs

0.32 cfs
0.58 cfs

Gauging Station Date Average Maximum Minimum
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numerous graphs illustrating how Electric Lake intuitively appeared to be losing water.
Regardless, and though much of PacifiCorp's inflow datawere 'back-calculated' and hard
monitoring numbers were lacking at the time, the data showed a change in the reservoir
performance. PacifiCorp has since started to monitor inflow into the lake and they update and
provide a detailed spreadsheet with measurable inflows and outflows, as well as lake
performance datato the Division monthly. Stage volumes, natural leakage of Electric Lake, and
the effects of the drought all contribute to the response being seen in the lake elevations.
Whether the inflows encountered in the Skyline Mine are associated with this apparent loss of
water, and to what degree, is still being evaluated (see Section VII).

Discharge of Mine Inflows to Surface Drainages

As discussed earlier, Skyline Mine encountered considerable groundwater inflows
beginning in March 1999. In an attempt to reduce inflows, wells were drilled in James Canyon
to pump ground water from the fracture system 70 feet below the mine (JC_l and JC-2), and
directly fromthe mine workings (JC-3) into Electric Lake. From September200l until
September 2002 water was pumped at about 2,20A gpm from Well JC-l. In October 2002, the
pumping rate in JC- l increased to about 4,2A0 gpm by installing a higher capacity pump. In late
July 2003, Well JC-3 began pumping directly from the mine workings at approximately 5,100
gpm and continued pumping until July 20A4. JC-l currently (Jan. 2006) operates at around
4,000 gpm. Through July 2010, approximately 56,200 acre-ft of water have been pumped from
the James Canyon wells into Electric Lake and therefore, the Huntington Creek drainage. None
of the 16 springs and streams feeding into Electric Lake that are part of the Skyline Water
monitoring program have demonstrated the type of reduced water availability that has been
recorded in the lake.

A portion of the mine inflows has also been pumped out of the mine into Eccles Creek.
Between August 2001 and September 20A5, these flows varied from 0 to 10,500 gpm and
averaged about 5,700 gpm. At the peak, this increased the average flow in Eccles Creek by 3
times normal amounts (pre- 1999) and increased the average flow in Mud Creek by 1 .2 times
normal amounts. From October 2005 through July 2A10, discharges to Eccles Creek (measured
at CS-14) have been between 2,048 and4,303 gpm and averaged 3,400 gpm. The trend since
2005 has been downward (Exhibit 1)

The Division anticipates that the addition of the Winter Quarters / North Lease area will
have minimal, if any effect on the water quantity being discharged to either drainage. This
conclusion is based on past mining in the area, differences in geology from the southern portion
of the mine, and an apparent lack of communication between groundwater wells located in the
northern and southern portions of the permit area. The Division anticipates that any inflow to the
North Lease will be infrequent, and short-term in nature.
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Surface Water Quality

Water within the CIA is used for watering livestock and wildlife, mining coal, domestic
use, fisheries, and recreation. Downstre€un, the water is additionally used for inigation and
industrial needs. Land within the CIA is used for wildlife habitat, grazing, recreation, and
mining coal. Anticipated post-mining uses are for wildlife habitat, grazing, and recreation.

The Utah Division of Water Quality classifies (latest classification December 7,2001)
Scofield Reservoir as:

I C - protected for domestic pu{poses with prior treatment by treatment processes as
required by the Utah Division of Drinking Water.

28 - protected for secondary contact recreation such as boating, wading, or similar uses.
34 - protected for cold-water species of game fish and other cold-water aquatic life,

including the necessary aquatic organisms in their food chain.
4 - protected for agricultural uses including irrigation of crops and stock watering.

The total phosphorous in Scofield Reservoir is of concern to the Utah Division of
Water Quality, and they have set the Total Ma><imum Daily Load (TMDL) Target
Load of 4,842kglyr (29lblday)

""1"'1: 
fjlTifr ililffi:l,ffi nshing,akes in utah, and

. Has an annual recreational fishing value of more than I million dollars.
(E-mail from Louis Berg, Utah Division of Wildlife Resources, to Division dated February 4,
2002).

The Utah Division of Water Quality classifies (latest classification December 7,2001)
Electric Lake as:

2B - protected for secondary contact recreation such as boating, wading, or similar uses.
34 - protected for cold-water species of game fish and other cold-water aquatic life,

including the necessary aquatic organisms in their food chain.
4 - protected for agricultural uses including irrigation of crops and stock watering.

Electric Lake:

o Provides cooling water for the Huntington Power Plant, and
. Is a major source of agricultural water for the Huntington Cleveland Irrigation Company.

Streams in both basins are classified as I C, 3A,, and 4.

In addition, surface waters located within the outer boundaries of a USDA National
Forest, with specific exceptions, are designated by the Utah Division of Water Quality as High

Quality Waters - Category 1 and are subject to the state's antidegradation policy. This
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antidegradation policy states that waters shall be maintained at existing high quality, and new
point source discharges of wastewater (treated or otherwise) are prohibited (Utah Administrative
Code, R3l7-2-3.2 andR3lT-2-12.1). All of the upper Huntington Creek drainage, and most of
the headwater drainages of east flowing tributaries to Mud Creek- including the Skyline Mine
disturbed area -are within USDA Forest Service boundaries and are therefore protected by this
policy. The White Oak Mine, both loadouts, ffid the waste rock disposal site are outside forest
boundaries.

The Utah Water Quality Board agreed in their September 24,20Al meeting to reclassify
Electric Lake as High Quality Waters - Category 2. Category 2 is defined as "...designated
surface water segments which are treated as High Quality Waters - Category l; except that a
point source discharge may be permitted, provided that the discharge does not degrade existing
water quality." Both the effluent from Skyline Mine (JC-3), and the lake were to be sampled for
a period of two years for a full suite of metals and nutrients to ensure that the mine water is not
of a lower quality of water than exists in Electric Lake. Due to equipment failure and high TDS,
the JC-3 well, which discharged directly from the Skyline Mine into Electric Lake, is no longer
pumping. Canyon Fuel and PacifiCorp have continued to sample the quality of water from the
lake and the JC-1 well.

Total Dissolved Solids (TDS)

Water quality in the CIA is considered good, most being of calcium bicarbonate type.
TDS levels normally vary between 100 and 400 mg/L in the headwaters regions. Higher TDS
levels coffespond to low flows. Calcite and aragonite are at or near saturation in the streams
flowing into Scofield Reservoir, and precipitation of calcium carbonate in the reservoir is
indicated by the water chemistry (Waddell and others, 1983a).

At Well JC-3 (discharging to Electric Lake) TDS is limited to a daily maximum of 255
mg/L with no daily tonnage or flow limitation. Canyon Fuel had a difficult time meeting this
standard, even when blending the JC-3 and JC- l water. For this reason they discontinued
pumping from JC-3 after one year.

Skyline's monitoritrg station CS-6 is at the same location as USGS gauging station
09310600 near the mouth of Eccles Canyon. Skyline and USGS measurements of TDS are
summarized in Table 8. Skyline measured higher concentrations of TDS between 1981 and2002
than were measured by the USGS between 1980 and 1984. The USGS analyzed samples more
frequently than Skyline. TDS concentrations had been increasing from year to year at this
location and others along Eccles Creek below the Skyline Mine (Figure 6a, Appendix A). Due to
the increased mine inflows and necessary discharge of them at high rates, Skyline was exceeding
their UPDES daily tonnage limit for TDS (7.1 tons/day). Canyon Fuel worked closely with
DWQ to remedy the situation, ffid after much study and effort, DWQ modified the Skyline Mine
UPDES permit in May of 2003 to remove the 7.1 ton per day limit for TDS, unless the 30-day
average were to exceed 500 mg/L.
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The Utah Division of Water Quality (DWQ) issued the current UPDES discharge permit
UT0023540 effective December l, 2009. It allows for a daily maximum of TDS of 1,200 m/L
and a 30-day average of 500 mgL. There is no tonnage per day (tpd) daily maximum unless the
30-day average exceeds 500 mg/L; then a7.l-tpd limit is imposed. The permit also states:

Upon determination by the Executive Secretary that the Permittee is not able to meet the 500
mg/L 3A-day average or the 7.1 tons per day loading limit, the Permittee is required to
participate in artd/orfund a salinity ffiet project to include TDS offset credits, within six (6)
months of the ffictive date of this permit. [Section I,D,Z,cf

In September of 2004, Skyline's mine discharge began averaging 850-950 mglL TDS,
and due to the volume of waterpumped (approx 3,500 gpm), they were routinely exceeding the
tons per day limit. Because the conditions at the mine will require such pumping for quite some
time, Canyon Fuel Company prepared a salinity offset plan and submitted it as required to DWQ.
The Division of Water Quality approved the plan on January 5,2}05,but it is retroactive to
September 2A04.

USGS gauging station 09310700, on Mud Creek near the mouth of Winter Quarters
Canyon and just upstream of the town of Scofield, was operated continuously during water years
1979 through 1984. TDS measurements averaged 315 mg/L with a minimum of fiA mglL and a
maximum of 390 mglL (Price and Plantz, 1987). Monitoring station VC-l is approximately one
mile upstream of 093 10700 and just below the White Oak loadout. At VC- l , the average TDS
from 1975 to 2002 was 320 mg/L, with a maximum of 730 and a minimum of 156 mglL.

Table 8 - Total Dissolved Solids in Eccles and Mud Creeks

Gauging Station Date Average Maximum Minimum

Eccles Creek just above confluence with Mud Creek

Mud Creek below White Oak Loadout

uscs 1979 - 1984
093 I 0700

White Oak 1975 - 2A02
VC-1

USGS
093 1 0600

Skyline
CS.6

1980 - 1984

l98t - 20as
February 2006 -

March zDrc

294 mglL

471mglL

532 mglL

315 mglL

320 mglL

492 mglL

1282 mglL

752 mglL

390 mglL

16l mglL

198 my'L

419 m{L

170 m{L

156 mglL730 mglL
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There is a shift from calcium toward sulfate and magnesium cations as the water flows
toward Scofield Reservoir, probably due to the dissolution of evaporites in Mancos Shale
tongues exposed in Pleasant Valley (Coastal, 1993, p. 33).

Figures 6 through 8 (Appendix A) show TDS concentrations from 1977 through 2AA5
from data submitted by Skyline and White Oakto the Division. Linearregressions of TDS
concentration as a function of time were calculated, providing a rough representation of ongoing
coal mining activities such as production, storage, and hauling of coal and discharge of water
from the mines. Representative linear regressions are plotted on the figures. Data from the
initial period of road construction during 1975 and1976 were not used inthe regression
calculations because they are not representative of ongoing mine operations. Road improvement
and additional construction were ongoing from 1980 to 1984, but there was not a noticeable
change in TDS concentrations during this period. Other specific data omitted from regression
calculations are indicated on the figures.

TDS levels in water discharged from Skyline's sediment pond began exceeding the
UPDES maximum of 1,000 mgL (753 mg/L annual average) on a regular basis in November
1990. Sulfate concentrations also exceeded the 500 mglL UPDES limit in most of these high
TDS samples. Leaching of sulfate from rock dust in flooded, abandoned areas of the Skyline
Mine was the source (ERI, 1992). In May 1994, the Utah Division of Water Quality raised the
daily limits to 1,600 mglL TDS and 1,000 mg/L sulfate on an interim basis through September
1994, with TDS and sulfate levels to meet requirements of the regular UPDES permit at the end
of the interim period. The current daily maximum UPDES limit for TDS is 1,200 mglL, with a
limit of 500 mg/L averaged over 30 days. There is no limit for sulfate in the current UPDES
permit.

TDS concentrations in lower Eccles Creek are diluted between CS-2 and VC-9 by inflow
from South Fork and Whisky Creek and baseflow from the Star Point-Blackhawk aquifer.
Further dilution occurs when Eccles Creek flows into Mud Creek. but still TDS concentrations
have increased at VC-l and VC-2 (Figure 7, Appendix A).

TDS concentrations have remained nearly constant at CS-9 above the Skyline Mine, but
data from CS-3, CS-4 (discontinued), and CS-11 above the Skyline Mine indicate TDS
concentrations have generally increased with time, even though at a lower rate than in the
samples taken downstream of the Skyline Mine. TDS concentrations at VC-l0 and CS-l (both
discontinued) in the South Fork of Eccles Creek decreased between 1981 and 2005.

In Whisky Creek, TDS concentrations steadily increased at VC-5 below the White Oak
Mine from approximately 300 mg/L in 1978 to close to 1,200 mglL in 2001(Figure 6d, Appendix
A). The rate of increase is similar to that in lowermost Eccles Creek. Because Whisky Creek
accounts for approximately 8% of the flow of the Eccles Creek, this is a minor contribution to
the overall balance of Eccles. White Oak reported 4,000 mg/L TDS at VC-5 on June 27,1986,a
singular anomaly possibly caused by road salt getting into the stream (Valley Camp of Utah,
1993). At VC-4 (Figure 6d, Appendix A) above the White Oak Mine, TDS concentrations
declined over the same period of time..
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The surface-mining methods that the White Oak Mine employed had little impact on the
TDS reporting into Eccles Creek. Acid and Toxic-forming testing of the geology in the area
demonstrated a high neutralizing potential of the sediments, and low toxicity. Geologic units
containing elevated levels of selenium and metals were buried with at least 4 feet of cover, ffid
were placed outside of the floodplain of Whisky Creek.

The TDS in Huntington Creek at UPL-10, above ElectricLake, varied from 80 to 442
mglL, and averaged 185.9 me/L from 1981 to 2005. Figure 8 (Appendix A) shows TDS
concentrations for stations upstream of Electric Lake. TDS concentrations appear to have
changed little with time in this drainage.

At UPL-3 just below the outlet from Electric Lake, TDS averaged 156.7 mglL from 1981
to 1991 and ranged from 130 to 210 mgll, (Coastal, 1993, Volume 4). TDS in Huntington Creek
at USGS gauging station 09318000 near the town of Huntington was 165 to 345 mgll, between
June 1977 and September 1979. TDS in the Price and San Rafael Rivers where they flow into
the Green River is 1,500 to 4,000 mglL.

TDS measured at CS-20 on Winter Quarters Creek appears to have an upward trend, but
the data are limited (2002 to 2009,23 samples) and R2 is oniy 0.03.

Iron and Manganese - Dissolved

From 1979 to 1984, measurements of dissolved iron at USGS gauging station 093 10700
in Mud Creek above Scofield ranged from 0.003 to 0.150 my'L.

Water analyses done for the White Oak Mine only sporadically included dissolved irgn,
and only included dissolved manganese from 1995 to 2003. The highest value for dissolved iron
reported by the White Oak Mine is 6.65 mglL at VC- 13, a sampling station in Long Canyon.
The highest value measured in Whisky Creek, below the White Oak Mine at VC-5, was 1.45
melL (October 1982). The highest dissolved iron found in Eccles Creek by White Oak was 0.76
mglL at VC-6 in August 1980. With the exception of a one-time dissolved iron value of 7 .65
mglL at VC-4 in 1982, Whisky Creek had very low dissolved Iron and Manganese values.

Maximum dissolved iron (in surface water) reported by Skyline, between 1980 and20A9,
was 0.36 mglL (1992) at CS-2 in Eccles Creek just below the Skyline Mine. Maximum
dissolved manganese was 0.2 mglL, also at CS-2 (1995).

Dissolved iron in Huntington Creek at station UPL-10 above Electric Lake varied from
0.03 to 0.16mglL, ffid averaged 0.08 mglL from l98l to 2009. Dissolved manganese varied
from 0.006 to 0.02 mglL and averaged 0.01 | m{L.

At Winter Quarters Creek (CS-20), there is only one recorded value for dissolved iron,
0.02 mg/L. The four dissolved manganese values range from 0.005 to 0.009 mg/L and average
0.007 mgL.
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Iron and Maneanese - Total

Total iron averaged 2.7 mglL andtotal manganese averaged 0.15 mglL at sites monitored
forthe White Oak Mine from 1975 through 2002. The highest reported concentration of total
iron was 88.5 mg/L, and for total manganese it was 7.15 mglL. Both samples were from VC-5
on Whisky Creek, but were collected at different times. High total iron concentrations have been
reported by Skyline at several locations, the highest being 45.10 mg/L at CS-9, above the Skyline
Mine in the north fork of Eccles Creek. Total manganese concentrations reported by Skyline
have ranged from 0.01 to 1 .06 mglL. Price and Plantz (1987) do not report total iron or total
manganese concentrations.

For steam sites monitored by the Skyline Mine, total iron ranged up to 45 mgfl, and total
manganese up to 1.05 mglL.

Data from CS-6, nearthe mouth of Eccles Creek, showthat total ironranged between
<0.05 and 24.5 mg/L from I 981 to 2009, and averaged I .06 mglL. Total manganese was up to
0.74 mglL and averaged 0.10 mglL

At monitoring station VC-l on Mud Creek, just below the White Oak Loadout, average
total iron from 1977 to 2002 was 1 -11 mglL. The maximum was 7 .66 mglL and the minimum
was 0.015 mglL.

Total iron in Huntington Creek at station UPL-10 above Electric Lake has varied from
0.09 to 12.2 mglL and averaged 0.49 mglL from 1 98 1 to 2009. Total manganese varied from
0.009 to 0.12 mglL and averaged 0.03 mglL. At UPL-3, just below Electric Lake, total iron
averaged A.2mglL from 1981 to 1991 andranged from 0to 1 mg/L. Total manganesewas
below detection limits (Coastal,1993, Volume 4).

At Winter Quarters Creek (CS-20), maximum total iron values reported is 0.37 mglL, and
the average is 0.11 mglL. Total manganese values range up to 0.016mglL and average 0.01
mglL.

Nickel

The Skyline Mine PHC states that nickel concentrations have reached as high as 40 Vg/L
in the water that they discharge to Eccles Creek. This level is greater than the I s-WdL known to
inhibit the reproductive capabilities of Ceriodaphnia dubia an invertebrate biologic indicator
species, but below the chronic and acute criteria, for both aquatic wildlife and human health, in
the Standards of Quality for Waters of the State. As the flows increased from 1999 through
2001, there initially were indications of toxicity frorn high nickel concentrations and high TDS.
The significant inflow to the mine from the lO-Left areaand changes of how water is handled
underground resulted in a decline in TDS and dissolved nickel over time.
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The source of this nickel is not identified. Nickel is not typically found in the Wasatch
Plateau, neither is it commonly associated with the other atypical metals (copper, lead, and zinc)
that are sometimes detected in water and sediment samples from the Eccles and Mud Creek
drainages. Monitoring results from ongoing sampling will be checked to see if nickel values rise
in the future. The Skyline Mine has been working with the Utah Division of Water Quality and
the Division to track nickel values.

Other Metals

Trace metals were below U. S. EPA maximum contaminant levels (MCL) in water
samples collected from Mud and Eccles Creeks in 1979 tluough 1980 (Waddell and others,
1983b). Simons, Li, and Associates (1984) found the water at USGS gauging station 09318000,
on Huntington Creek near the town of Huntington, met EPA drinking water standards.

Surface water quality data in the Skyline MRP show metal concentrations have generally
met Utah Division of Water Quality criteria for class IC,2B,3A, and 4 waters (The Utah
Division of Water Quality revised the standards on February 16,1994; to be based on dissolved
metal concentrations, instead of acid-soluble metal concentrations). Dissolved selenium in water
discharged from the Utah #2 Mine and monitored at VC-3 and VC-3a from 1973 to 1978
frequently exceeded the current Class 1C water quality standard of 0.01 mglL and exceeded the
Class 4 standard of 0.05 mg/L several times (Valley Camp, 1993, Appendix722.100a).

There are no applicable standards for total metals in water, but what appear to be elevated
concentrations of total copper (0.03 mg/L up to 24.5 mglL) were found between 1981 and l99l
in samples from most of Skyline's sampling stations, including CS-7 and CS-10 in upper
Huntington Canyon. High total lead (up to 0.74 mg/L) and total zinc (up to 0.062 mgil) also
were found in several samples (Coastal, 1993, Volume 4). Data from the White Oak Mine
contain several analyses with similarly high total lead, copper, andzinc concentrations. The
igneous dikes crossed during mining may be the source of these metals.

d

The range of the average pH of surface water in the Mud Creek and Huntington Creek
basins is 7 .2 to 8.0 based on measurements at numerous locations. Extremes of 6.0 to 9.2 have
been reported. Where both acidity and alkalinity have been determined, alkalinity is typically at
least 25 times aciditv.

Solids

The estimated annual sediment yield of the Skyline permit areais approximately 0.44
acre-ft per square mile, which would indicate total annual yield to the Price River is 1.25 acre-ft
and to the San Rafael River it is 3.07 acre-ft. The majority of this is suspended sediment, with
only a small percentage ca:ried as bed load (Coastal,1993,p. PHC3-2). Usingthe same
estimated yield af A.44 acre-ft per square mile for the White Oak permit area, approximate total
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annual yield to the San Rafael drainage is 0.5 acre-ft and to the Price River drainage is 1.7 acre-
ft.

Total suspended solids (TSS) measured at CS-3 and CS-11 inthe headwaters of Eccles
Creek averages 14 and 39 mglL, respectively, when taking into account values under the
detection limit by using half the detection limit (otherwise, the values are 1 9 mglL and 49 mg/L)"
Average TSS is 76 (81) mglL at station CS-6 on Eccles Creek, just above the confluence with
Mud Creek. The maximum TSS at this location has been 3,190 mglL, and the minimum 1.4
mg/L. TSS averages 85 (90) mglL at VC-9, at the confluence with Mud Creek; the maximum
was 4,166 mglf- in 1983. As measured by the White Oak Mine operator, the average TSS at VC-
5 on Whisky Creek ws454 mglL, and the minimum 1.0 mg/L, ffid the annual average TSS at
vc-l on Mud creek below the white oak Loadout was 183 mg/L.

TSS in Huntington Creek at station UPL-10, above Electric Lake, have varied from
below detection limits to 4l melL (May 1983), and averaged 4.4 (7.5) melL from 1981 to 2009.
Suspended sediment loads reported by the USGS for undisturbed areas of the Huntington Creek
drainage are typically less than 100 mg/L at low flow, but during high flows can be between 500
mglL and 1000 mg/L. In lower Huntington Creek, suspended sediment loads in excess of 10,000
mglL can be expected from thunderstorms, and major floods could produce even higher levels.
Construction, mining, and traffic on unpaved roads have produced increases in suspended
sediment load in streams, but these are minor, temporary conditions that have not been quantified
(Simons, Li, and Associates, I 984, p. 2.33).

The naturally reproducing population of cutthroat trout in Eccles Creek was virtually
eliminated from Eccles Creek between 1975 and 1983 as road and mine construction increased
the sediment load in the stream. Up to 1 8 inches of fine sediment had accumulated over the
natural substrate. However, habitat improvement initiated in 1981 resulted in significant
recovery of the trout population, totalingg3o/o of pre-disturbance levels by 1986 (Donaldson and
Dalton, Utah Division of Wildlife Resources (DWR) in Appendix Volume A-3, Coastal States,
1ee3).

Landslides occurred at approximately 1,500 locations in the Wasatch Plateau during the
1983-1984 water year due to higher than average precipitation. One of these slides occurred in
the North Fork of Eccles Canyon, where the creek is normally diverted beneath Skyline's topsoil
stockpile. Debris blocked the entry to the diversion, water overtopped the stockpile, ffid mud
and other debris were flushed into Eccles Creek. TSS was measured at up to 9,800 mg/L in
Eccles Creek by Division personnel. During this same period, mud was flowing into Whisky
Creek from the unpaved road to the White Oak Mine. TSS levels were not documented in
Whisky Creek, but the deterioration of water quality from suspended solids was visibly evident
to Division personnel who investigated.

In 1987, a tunnel was advanced through an igneous dike in the Skyline #3 Mine. A dark
mica mineral, phlogopite, was carried from this tunnel to the sedimentation pond by the mine
discharge water. The phlogopite did not settle-out in the pond and was discharged into Eccles
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Creek, where algae entrapped it. The phlogopite and algae, along with bacteria and mold,
produced a marked discoloration of stream substrate, described as "slime", as far as the White
Oak Loadout on Mud Creek. The fine sediment did not seem to be having any direct effect on
the fish in July 1987, but macro invertebrates were substantially fewer in number and less
diverse in Eccles Creek below the mine in comparison to Eccles Creek above the mine, South
Fork, and Mud Creek. Elevated concentrations of nitrite, nitrata, and phosphate were found in
water below the mine, and coliform bacteria in the sediment pond were elevated (UDWR, 1987).

Rerouting underground drainage around the dike, and adding a flocculent to the
sedimentation pond solved the suspended phlogopite problem, but the slime was still in the
streambed in late 1988 when sudsing was observed in Eccles Creek. Further water analyses
found a surfactant in addition to continuing high levels of nitrogen and phosphorus. The sudsing
and elevated phosphate were found to be caused by detergents used in the shop and offices. Mop
water was being disposed of into floor drains, which empty into the 72-inehbypass culvert by
way of the sedimentation pond. Skyline solved the problem by replacing detergents with low
sudsing, non-phosphate types and revising procedures so that mop water is now discarded into
the sanitary sewer (Utah Fuel Company, 1988). The elevated nitrogen was harderto remedy, but
the source was determined to be the water-oil emulsion that was being used in the longwall
hydraulic system to meet MSHA fire protection requirements: in addition to occasional leaks and
spills, as much as 4,000 gallons of this emulsion can be released each time the longwall unit is
moved. Oil is captured and removed from the mine water discharge system by skimming and
flocculation, but nitrites and nitrates from the hydraulic oil were going into solution and being
discharged from the mine. Skyline replaced the emulsion oil with one that contained no nitrites
or nitrates as soon as the connection was realized. Since 1988 an extensive no-spill program has
beenpart ofthe longwall operations, and if a spill does occurthe water and oil emulsion is to be
pumped into abandoned sections of the mine rather than being discharged to the surface (Utah
Fuel Company, 1988).

A survey of Eccles Creek in August and October 1989 by the Utah Division of Wildlife
Resources (UDWR) found coal fines were accumulating behind beaver dams, particularly in the
stretch downstream of the Skyline Mine, to the confluence with South Fork. Entrapment of the
coal in the ponds was causing a loss of trout habitat in upper Eccles Creek, but it was also having
a positive effect by preventing migration of the fines downstream to lower Eccles Creek, Mud
Creek, and Scofield Reservoir. Fish were almost absent from Eccles Creek at the South Fork
confluence, but downstream numbers of fish increased and young fish were evidence of
successful spawning. In addition to coal fines, gravel chips from the highway had completely
covered the substrate in places (Report dated June 26,1990 by UDWR in Appendix Volume A-
3, Coastal States, 1993).

Studies of macro invertebrates and sediment in Eccles Creek done for Skyline by
Ecosystems Research Institute (ERI, 1992) found that the mean number of individuals, total
number of taxa, and aquatic plant biomass decreased immediately below the mine and then
increased downstream. Water below the mine was not acutely toxic, but the effects of chronic
toxicity and sediment transport were not determined. The streambed immediately below the
Skyline Mine was extremely embedded and 0.5 mm to 2 mm diameter particles made up
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Benthic invertebrate studies conducted in Eccles Creek after the Skyline mine water
discharge increased the streamflow to bankfull (Mt. Nebo Scientific 2005) show that the
increased discharges were having a cumulative effect on the macro invertebrate populations.
The October 2003 study (Mt. Nebo Scientific 2005) did show that there is an apparent trend
toward recovery, though far from where it needs to be. Skyline is required to repeat these
benthic invertebrate studies in the spring and fall of 2006. Skyline Mine conducted
macroinvertebrate studies in Eccles Creek in September of 2A07 and July of 2008 to monitor
changes caused by the increased water discharge into the stream. In the Skyline Mine 2009
Annual Report, the Division biologist made the following comment regarding the results of these
surveys: "Some measures ...indicate a considerable improvement in habitat quality of a few sites
between 2001 and 2007. However, all other measures indicated that Eccles Creek has not yet
recovered from the increased flow. Due to the gradient of the stream channel and the increased
discharge ... the stream cannot return to its previous state. The stream would only possibly
recover with a reduction of flow or an increased input of loose, coarse material into the stream."

Baseline macroinvertebrates data were gathered in Winter Quarters and Woods Canyons
in 2003, 2007, and 2008, ffid studies will be done every three years. The area adjacent to the
Winter Quarters Ventilation Fan pad has too low of a gradient and too much fine sediment for
meaningful macroinvertebrate sfudy, so an electo-fishing evaluation will be done on this section
of the stream (MRP, Section 2.8.1). In the Skyline Mine 2009 Annual Report, the Division
biologist commented onthese surveys: "Between2A03 and 2008 ... there has been some
variation in data. These variations could be due to stream side grazing, increased surface runoff,
or other environmental factors. This variation will be important to note when looking at future
studies during and after undermining."

Winget (1980) noted that sheep and cattle grazing, recreation, unpaved roads, mines, and
fires had all contributed to previous degradation and erosion of these watersheds. The results
were increased sedimentation and reduction or loss of fish and invertebrate populations.
Improved range management along Huntington Creek in the late 1970's allowed some recovery
of riparian habitat and bank stability.

Nitroeen and Phosphorus

Waddell (1983a) concluded that Scofield Reservoir might become highly eutrophic
unless measures are taken to limit the inflow of nutrients. Winget (1980) attributed nutrient
input to Scofield Reservoir to recreation, cattle and sheep grazing, and domestic sources.
Waddell's study during the 1979 and 1980 water years found that Mud Creek was providing
16% of the inflow to the reservoir but 18% of the total nitrogen and24o/o of the total phosphorus.
Waddell attributed elevated nutrient levels in1979 and 1980 to the clearingof 27 acres of
forested land for fire prevention around the Skyline Mine portals and roads in 1979.
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Fish Creek and Mud Creeks account for 52Yo and29 % of the nutrient input to Scofield
Reservoir, respectively. Only providing 16% of the inflow, Mud Creek contributes a
disproportionately high amount of the nutrients. Total phosphorus in particular has been directly
correlated with sediment load, and phosphorous loads in Scofield Reservoir have been directly
attributed to the erosion and transport of soils during spring runoff. Peaks in nitrate and
phosphate during spring runoff have been measured in Mud Creek (Clyde and others, lgSl).

The Mud Creek drainage has nutrient-rich soils that are fairly erodable, but increased
flows from the mine have not substantially changed stream morphology (EanhFax, 2A02,2003,
and 2004), nor have they increased the total phosphorous in the reservoir (measured at MC-3; see
Figure 12, Appendix A).

Inflows to Skyline Mine have been pumped into Eccles Creek since 1983. Since March
1999, inflows to Skyline Mine have been pumped to abandoned underground workings, allowed
to settle, and then pumped to Eccles Creek. Discharges have been continuously recorded since
August 16,20A1, and from thenthrough September 2005 have varied from 0 to 10,500 gpm,
with an average of about 5,666 gpm. Based on the monthly reports provided by Skyline Mine,
the volume of water pumped to Eccles Creek (and subsequently Mud Creek, and Scofield
Reservoir) from September 2001 through June 20rc is 69,100 acre-ft (ll cfs). This has
increased the average flow in Eccles Creek to about 3 times the normal average flow (pre-l999),
and increased flow in Mud Creek to about 1.2 times the normal average flow. Flows are still
only about 13% of spring runoff rates.

TSS and flow at sample locations CS-6 on Eccles Creek, VC-9 on Mud Creek, and VC-l
on Mud Creek show that the average sediment yield carried by Eccles and Mud Creeks prior to
1999 was2,710 Tons/yr. The average sediment yield carried by Eccles and Mud Creeks
between 1999 and2002 was 2,908 Tons/yr, which is an increase of 7a/o annually.

Five new monitoring sites were added to Mud Creek and two on Eccles Creek to
determine if the significantly increased mine discharge flows are having a negative impact on
Mud Creek or Scofield Reservoir. These sites are monitored for total flow, TDS, TSS, and total
phosphorous, and for changes to stream morphology.

There is no water quality standard for nitrite, but concentrations in excess of 0.06 mg/L
produce mortality in cutthroat trout (UDWR, 1988). Nitrate should not exceed 10 mg/L in Class
lC water, and levels above 4 mglL are considered an indicator of pollution, usually from sewage.
Levels of phosphate in excess of 0.04 mglL are not toxic to trout, but are excessive and promote
eutrophication (UDWR, 1988). By state standards for Class lC,2A,3A, and 38 waters,
phosphate in excess of 0.05 mg/L is apollution indicator. The recommended limit for MBAS, a
surfactant, is 0.2 mg/L (Steve McNeil, Utah Dept. of Health, personal communication with the
Division, 1988).

At station UPL-10, on Huntington Creek above Electric Lake, total nitrogen averaged
0.23 mglL from July 1981 to June 2AA5, with highs of 1.0 mg/L ammonia and 0.68 melL nitrate
and lows of <0.01, and <0.02 mg/L,respectively. Total phosphate averaged 0.040 mglL with a
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high of 0.06 and a low of <0.0 | mglL. At UPL-3, just below Electric Lake, total nitrogen
averaged 0.6mglL from 1981 to 1991, withhighs of I mg/L as ammoniaand 2mglLasnitrate
and lows of 0 mg/L for both. Total phosphate averag ed A.2 mdL with a high of 2 and a low of 0
mg/L (Coastal, 1993).

Data collected by Winget (19S0) from 1976 to 1978 indicated that phosphate in Electric
Lake was below the minimum concentration needed by aquatic life, and nitrate was just above
the limit. These nutrient concentrations reflected the mesotrophic nature of the streams feeding
the reservoir. Eccles Creek had nitrate concentration adequate for algal growth at most times,
but low phosphate.

Discharge weighted average concentrations for nitrogen and phosphorus at Station S-29
in Eccles Canyon (same as USGS gauging station 09310600 and Skyline's station CS-6) during
water years 1979-1980 were I t and 2.2 m{L. Concentrations of suspended and dissolved
nitrogen combined reached2l rnglL in May 1980, and phosphorus reached 4.3 mglL. These
nutrient levels apparently resulted from the clearingof 27 acres of forested land for fire
prevention around the Skyline mine portals and roads in 1979 (Waddell et al., 1983a). In Mud
Creek, downstream of the confluence with Eccles Creek, at 5-36 (near Winter Quarters Canyon
and USGS gauging station 09310700), discharge weighted average concentrations were 1.3
mglL nitrogen and 0.1 mg/L phosphorus. The downstream decrease is attributed to the nutrients
from Eccles Creek being mostly in suspended form that settles out in the slower flow of Mud
Creek. About 50% of the nitrogen and25o/o of the phosphorus in Mud Creek in 1980 cirme from
Eccles Creek, but only 20% of the flow. Concentrations of nutrients in Mud Creek peaked at
about the same time as those in Eccles Creek (Waddell and others, 1983a; Waddell and others,
I e83b).

At CS-6, on Eccles Creek, total nitrogen averaged 0.6mglL andphosphate averaged 0.14
mglL between 1981 and2002. Highs and lows for nitrogen were 2.5 and0.0l m/L nitrate and
3.5 and 0.01 mg/L ammonia; for phosphate they were 0.76 and 0.01 mglL. Data from 1976to
1979 from several stations along Eccles Creek indicate a high for nitrate of 2.70 mEL and for
phosphate of a.22 mglL (vaughn Hansen Associates, 1979).

High, low, and mean nitrate concentrations at VC-l on Mud Creek were 0.38 mg/L,0.01
mglL, and 0.07 mglL between'1975 and2002, but analyses for nitrates have been infrequent
since 1988. Ma:<imum phosphate was 4.55 mg/L in June 1984 and minimum was 0.01 mg/L in
September 1987. No phosphate analyses were done at VC-l after 1999.

In 1987 a dark mica mineral, phlogopite, was being discharged from Skyline Mine #3
into Eccles Creek by way of the sediment pond (as discussed above). The phlogopite was
entrapped in algae, which combined with bacteria and fungi to produce slime on the stream
substrate as far as the White Oak Loadout on Mud Creek. The fine sediment did not seem to be
having any direct effect on the fish in July 1987, but macro invertebrates were substantially
fewer in number and less diverse in Eccles Creek below the mine in comparison to Eccles Creek
above the mine, South Fork, and Mud Creek. Analyses of water samples taken by UDWR
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(Table 9) found 0.46 mglL total nitrogen in the stream below the Skyline Mine, 0.l l mg/L nitrite
(24Yo of total nitrogen), and 0.34 mglL nitrate (76% of total nitrogen). Total nitrogen measured
above the mines, was 0.29 mglL, with no nitrite. Phosphate levels in the Skyline sediment pond
and Eccles Creek were 0.045 mglL, but no phosphate was detected above the mine. UDWR
subsequently found elevated total and fecal coliform bacteria in the sediment pond. Because of
the bacteria and nitrites, UDWR suspected that the sewage tank was backing up into manhole
connections and leaking into the sediment pond. UDWR recommended chlorination of the
sediment pond and other procedures to avoid recurrence of the suspected sewage backup
(uDwR, 1987).

Sampled byUDWR luly 1987 (UDWR, 1987)

Above Skyline Mine

Below Skyline Mine

not
detected

0 .1  I

0.29

0.34

not detected

0.045

The phlogopite was eliminated from the pond discharge by rerouting flow in the mine,
and using a flocculent. The UDWR recommendations for reducing pollution from sewage were
also implemented, but slime persisted in the streambed through the summer of 1988. Random
checks by UDWR indicated that the water quality was acceptable. Fish were abundant, and
macro invertebrate populations appeared normal in lower Eccles Creek, however in late
September of 1988, foaming was observed in Eccles and Mud Creeks along the same reaches
where the slime was found. The slime appeared to be covering more surface area, and extending
deeper into the substrate. Division personnel took water samples on Eccles Creek above and
below the mines in September and October 1988 at several locations within the 72-inch bypass
culvert, including at the discharge of the sedimentation pond (Table 10). Analysis of these
samples revealed that high nitrite levels persisted. In September, nitrite concentration was 0.64
mglL in the outfall of the 72-inch culvert, which carries undisturbed drainage beneath the
disturbed area, and also receives the discharge from the sedimentation pond. Ammonia and
organic nitrogen concentrations were also elevated in comparison to undisturbed drainage (The
Division, 1988). Samples taken from the pond outfall by UDWR in October 1988 had 14 mgL
nitrate and 0.09 mg/L nitrite (UDWR, 1988). Results of analyses from several different sources
during September and October are summarized in Table 10.

Total phosphate was 0.50 mglL in one sample of the discharge from the Skyline shop
(Utah Fuel Company, 1988). Another sample from the shop sump reportedly approached 13
mgL (Keith Zobell, personal communication, The Division, 1988). Samples taken from the
sedimentation pond by UDWR personnel in July and October of 1988 had phosphate levels of

Table 9

* f Analysis not reported, probably not done
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0.045 mg/L and 0.06 mg/L (UDWR, 1988). Water analyses also detected a detergent, MBAS, in
the sediment pond, and in the outfall (Table 10)

In addition to the laboratory analyses, Skyline used a field kit to check nitrate levels at
various times and locations. On October 5, 1988, nitrate levels were 8 to 9 mglL in Eccles Creek
below the mine and l3 mglL in the discharge from the #3 mine (CS-12). Other flows into the
sediment pond showed no nitrate, indicating that the sewage holding tanks were not the source of
the nitrate. On October 6, water coming off the longwall section of the #3 mine had 5 mg/L
nitrate, return water had3 mglL, and overflow from the emulsion pump had2 mglL. Water from
mined out areas had no nitrate (Utah Fuel Company, 1988).

Trout and invertebrates had not been checked in upper Eccles Creek in mid-September
1988 when lower Eccles Creek was monitored, because lower Eccles Creek was supporting
healthy populations even with the slime present. However, an intensive sampling of fish and
macroinvertebrate populations in early October 1988 revealed that the trout population and
biomass in upper Eccles Creek had declined over 90%o. Macroinvertebrates were essentially
gone in upper Eccles Creek downstream from the sediment pond outfall, but taxa and numbers
increased downstream, as did numbers and biomass of fish. High concentrations of nutrients
were producing both toxic and eutrophic conditions. Nitrite in the water was a contributing and
probable primary cause of mortality of macroinvertebrates in upper Eccles Creek and had forced
trout to migrate downstream to where dilution produced a tolerable habitat. Trout spawning had
not been successful in 1987 and 1988 in any section of the stream: either the slime precluded
successful spawning, the nitrites were fatal to the eggs and fry, or both (UDWR, 1988). Refer to
the section Fish and Invertebrates for more information.

Table 10

Nihite Nitrate Ammonia
Organic
Nitrogen

Phosphorus
Total

MBAS
Detergent

Sampled by IIDWR July 1988 (llDWR, 1988)

Sed. Pond Effluent 0.045

Sampled by the Division 28 September, 1988

North Fork <0.05 r .20 <0.05 <1 .00 <0.05 <0.03

Middle Fork <0.05 0.59 <0.05 < 1.00 <0.05 <0.03

South Fork <0.05 0 .21 <0.05 <1.00 <0.05 <0.03

72" Bypass Outfall 0.64 0.38 0 .  l 9 r .30 <0.05 0.28

Sampled by the Division 3 October; 1988

Sed. Pond at 3' 0.26 0 .  l 4 * <0.05 0.75

Sed. Pond at 6' 0.37 0 .  l 4 * <0.05 0.50

Sed. Pond at 9' 0.32 0 .  l 4 <0.05 0.83
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Sed. Pond at 10.5' 0.3 0 .  t 6 <0.05

72" Bypass Outfall 0.33 0.25 <0.05 *

Pond Spillway in Bypass 0.41 0.  l8 <0.05 0.80

Middle and South Fork
Confluence in Bypass

0.25 * <0.05 0 . 1

28" Pipe in Bypass {. <0.05 0.09

Sampled by UDWR October t988 (UDWR 1988)

Sed. Pond Effluent 0.09 14.0 0.06

Sampled by Skyline October l9S8 (Urah Fuel Company, tggg)

Eccles Creek ** 0.04 i.i! *0.90

Mine #3 Discharge 1cs-rzy 0.08 2.28 0.04 + *  *0.97

Sed. Pond Discharse 0.04 3.39 0.06 and 0.04 * * *  1 .33

Shop Discharge 0.03 3 .  l 8 * * 0.50 and 0.36 * * * 1 . 3 3
* Analysis not done

** Analysis not reported, probably not done
*** Unspecified surfactant, not identified as MBAS

Elevated nitrites were traced to emulsion oil used in the longwall system in the #3 mine.
In the l:20 dilution that was used at the time, nitrite concentration was 182 mg/L and nitrate was
872 mg/L. As much as 4,000 gallons of this emulsion was released each time the longwall unit
was moved, which had occurred six times from 1986 to 1988. There were also occasional spills
and leaks when the longwall operated. The oil was captured and removed from the water by
skimming, and flocculation before it left the mine, but the nitrogen compounds went into
solution in the water and passed through the sediment pond into Eccles breek. Skyline replaced
the emulsion oil with one that contained no nitrites or nitrates as soon as the connection was
realized. Field kit test results submitted to the Division by Skyline in late 1988 indicated that the
nitrate and nitrite levels were dropping in discharges from Mine #3 (CS-l2) and the sediment
pond (Utah Fuel Company, 1988). Samples taken by the Division in December 1988 (Table l l)
detected no nitrite or nitrate in discharges from the #3 mine, or the pond; but elevated levels were
found in the discharge from the #1 mine. Field kit results from January to May 1989 showed
consistent nitrite and nitrate levels, 0.03 mg/L and 1.07 mglLrespectively, in both the sediment
pond and the Mine #3 discharge (CS-12). In 1989 the longwall unit was moved from Mine #3 to
Mine #1. Nitrate and nitrite were within acceptable limits by August 1989 (Table 11).

Sudsing and elevated phosphate turned out to be unrelated to the nitrogen compounds,
and were caused by detergents used in the shop and offices. Mop water was being disposed of
into floor drains, which empty into the 72-inchbypass culvert by way of the sedimentation pond.
Skyline has solved the problem by replacing detergents with low sudiing, non-phosphate types
and revising procedures so that mop water is now discarded into the sanitary sewer (Utan fuet
Company, 1988).



WATER QUALITY

Page 49
Jily 26,2010

Mud Creek & Upper Huntington

Table Ll

Nitrite

Sampled by the
Division

12/14t8
8

3/29/8
9

4/18/8
9

8l3l/8
9

12/t4/8
8

3129/8
9

4/18/8
9

8/31/8
9

Mine #l
Discharge (cs-14)

0.83 I * 0.0s 5.2 0.034 * 0.075

Mine #3
Discharge (cs-12)

<0.05 0.013 0 .14 ,F <0.05 0.039 2.0 rF

Pond Discharse <0.05 0.032 0.24 <0.05 <0.05 0.033 1.76 1.48

72" Bypass
Outfall

* * <0.05 <0.05 {. * <0.05 l . 1 l

* Analysis was not done

Oil and Grease

There is no water quality standard for oil and grease, but the UPDES permit limit for both
the White Oak and Skyline Mines is 10 mg/L. However, a 10 mglL oil and grease limit does not
protect fish and benthic organisms from soluble oils, such as those used in longwall hydraulic
systems. The UDWR has recommended soluble oils be limited to I mg/L (Danell H. Nish,
Acting Director UDWR, letter dated April 17, 1989 to Dianne R. Nielsen, Director of the
Division). For water being discharged to Electric Lake from the JC wells, the limit is also 10
mg/L.

Oil and grease in water discharged from Skyline Mine #l (CS-14) is typically below
detection limits, with a maximum of 23.4 mglL measured in June of 1993. The maximum at
Mine #3 (CS-12) 12.5 mglL, recorded in 1987. Discharge from the sediment pond has only
occasionally (10 of 880 samples as of June 2010) exceeded the 10 mg/L UPDES limit (3 times in
the 1980's, 6 times in the early 1990's, and once in 2002).

The principal source of oil discharged from Mine #3 appears to be the longwall unit that
was installed in 1986. A water-oil emulsion (5% oil) is used in the longwall hydraulic system to
meet MSHA fire protection requirements. As much as 4,000 gallons of this emulsion can be
released each time the longwall unit is moved. The unit was moved six times between 1986 and
October 1988. There are also occasional spills and leaks when the longwall is operating. Oil is
captured and removed from the mine water discharge system by skimming and flocculation
before it leaves the mine. Since 1988 an extensive no-spill program has been part of the
longwall operations, and if a spill does occur the water and oil emulsion is to be pumped into
abandoned sections of the mine rather than being discharged to the surface (Utah Fuel Company,
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I 988). If there is flocculated oil in the sediment pond sludge, it is a potential source of
recontamination that will eventually require proper removal and disposal.

Although Well JC-3 discharged water directly from the mine workings, it was pumped
from a portion of the mine that is flooded and not accessible. No evidence of contact with oil
and grease, emulsion fluids, or any other contaminants was ever measured.

Prior to 1985, oil and grease in water discharged from the White Oak Mine was generally
less than 0.5 mg/L, with a maximum of 2.2 mglL. Between September 1985 and June 1989,
measurements exceeding 0.5 mg/L increased, and the February2l, 1986 sample exceeded l0
mg/L. Longwall mining equipment was never used in the White Oak Mine. Reasons for the
increase in oil and grease in the mine discharge have not been identified.

Temperafure

Water temperatures in the streams fluctuate greatly, because low flows and turbulence act
to quickly equilibrate water temperatures with air temperatures. Winget (1980) found daily
fluctuations of 12to 15o C during wailner months, but fairly constant temperatures (0 to 2' C)
from November to March. The Division found that the temperature of Eccles Creek increased,
from 43" F to 54" F, as itpassed through the72 inch bypass culvert and joined withthe sediment
pond discharge (The Division, 1988). Since the streams within the CIA have steep gradients and
rocky beds, entrainment of air and transfer of oxygen, and equilibration with air temperature
should be sufficient to eliminate temperature as a factor in habitat quality.

The maximum allowable temperature change for Class 3,A, waters is 2o C (3.6" F). The
watertemperature of the combined discharges of the JC wells is approximately l4C. Since the
temperature of the receiving waters, Electric Lake, varies from 0.5o - 19.7"C at the surface
(winter to summer, respectively) the temperature of the discharge is satisfactory.

Fish and Invertebrates

Upper Huntington and Eccles Creeks have naturally reproducing populations of
cutthroat trout. Rainbow and brown trout were reported in upper Huntington Creek prior to
1979, but UDWR's work to eliminate these trout species from this fishery has apparently been
successful. Rainbow trout have been planted in Scofield Reservoir, and cutthroat trout are
recruited from inflowing streams. Speckled dace, mountain suckers, and moffled sculpin are also
found in area streams. Macroinvertebrate communities in both drainages have considerable
species diversity (Winget, 1980).

James Creek

The Skyline Mine MRP (page 2-7l) commits to conducting macroinvertebrate studies
and fish studies in James Creek for 2 years beginning in October 20Al and then every three years
thereafter. Sampling should identify any slow degradation of the creek due to sedimentation.
Unfortunately, only one year of baseline data was obtained prior to mining activities. Mt. Nebo
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surveys. The October 17,200A and 2001 (2001 Annual Report) reports found James Creekto be
in excellent condition despite the large decrease in macroinvertebrate and fish numbers, Table 12
summarizes the sampling. James Canyon and Burnout Creek were surveyed in September of
2007 and July 2008: there was evidence of possible reinvasion and successful reproduction of
trout.

*Used summary data from Fall 2001 report, because Fall 2000
** SpringZ}0l report not found; used summary data from Fall

report indicates 34,7 57 lm
2001 report.

The 2001 report provides several explanations for the decrease in macroinvertebrate and
fish numbers, and cannot directly attribute the decrease to mining activities. The large amount of
drilling fluids that spilled into the Creek while drilling the James Canyon Wells was not
mentioned, or accounted for in this study. However, a subsequent conversation between Susan
White of the Division and Dr. Shiozawa indicated that the drilling fluids could have influenced
the fish numbers. The James Canyon well drilling was carried out under an exploration permit
administered by the BLM"

Because of the lack of adequate baseline data, and the dramatic decrease in numbers of
macros and fish for fall 2001, studies are ongoing in James and Burnout Creeks. The spring
2002 report concluded, "Both streams can be considered to be in good condition. The impact
recorded in the fall of 2001 in James Canyon appears to have been temporary.'i The Skyline
Mine MRP includes a commitment to sample macroinvertebrates in the perennial streams in
Woods, Eccles, Burnout and James Canyons in the fall and spring every three years, beginning in
2047 . Sampling was done in 2A07 and 2008, ffid the next sampling date is fall 20ll .

Eccles Creek

UDWR ranks Eccles Creek as a valuable trout stream, mainly as a spawning stream for
wild cutthroat trout that are eventually harvested in Scofield Reservoir. Datathe UDWR
collected in 1971, prior to coal development, identified Eccles Creek as a somewhat pristine
fishery. The stream sustained an estimated 1,272 wild cutthroat trout along 2.5 miles of
habitable stream. Adult trout comprised only 4Vo of this population (Donaldson and Dalton).
Although not officially documented by UDWR, local sportsmen have reported catching "some of
the largest cutthroat out of Eccles Creek" that they have seen out of any stream on the Wasatch

Table 12 - Summary of Aquatic Resource Sampling on James Creek in 2000 and 2001

Date Macroinvertebrate
#lm2

Biomass (glm') Total Fish

Fall 2000 379.510* 272 s87
Spring 2001 * * 33s.000
Fall 2001 127 .87 5 256 93
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Plateau. This is attributed to the increased flows in Eccles Creek due to the increased mine
discharge observed beginning in August 20A1.

Benthic invertebrate studies were done by the USGS at three sites on Mud Creek and two
in Eccles Canyon in July and September 1979, and July and October 1980. There were
consistent downstream and seasonal trends. Diversity decreased downstream in Eccles Canyon,
probably because Skyline Mine was relocating the stream at the time (Waddell and others,
1e83b).

Winget (1980) collected dataon invertebrates and sediments in Eccles and Huntington
Creeks prior to construction of the Skyline Mine. Skyline studied benthic communities and
sediment composition of gravel beds in Eccles Creek from 1979 to 1985. Fishery habitat studies
were also done (Coastal, 1993, p.2-70).

In conjunction with the Skyline study, UDWR conducted fish surveys the first week of
August from 1979 to 1986 (Donaldson and Dalton). UDWR found that the fishery began to
decline after 197 5 in the 1 .75 mile stretch of Eccles Creek below the turnoff to the White Oak
Mine. The construction of roads and mines caused high sedimentation in the stream, depositing
up to l8 inches of fine sediment above the natural substrate. ln1979, the fishpopulation along
the entire 2.5 miles of habitable stream was down to 40Yo of l97l pre-mining levels, and lSVo of
the fish were adults comparedto 4Yoinl97l. Construction of the Skyline Mine began in 1980.
Mitigation started in 1981, but deterioration ofthe stream continued. By 1983, most of the road
through Eccles Canyon was asphalted, and disturbed areas were revegetating. Still, only 27 fish
were found in Eccles Creek, a99o/oreduction compared to 1971. There were no young-of-year
or 1-year juveniles. A reduction of sedimentation was evident by 1985, and by 1986 the
cutthroat population had recoveredto 93Yo of the l97l levels and l-year juveniles were present
(Donaldson and Dalton).

The UDWR conducted fish surveys and macroinvertebrate inventories in 1988 as part of
the investigation of the problems with foam and slime in Eccles Creek (discussed above). Fish
population had been estimated in 1986 to be 600 fish per mile. In mid September 1988, fish in
lower Eccles Creek were abundant and macroinvertebrate populations appeared normal.
However, when Upper Eccles Creek was assessed in October 1988, only 20 fishpermile were
found. It was also found that one and two-year old fish were absent from the population.
Macroinvertebrate diversity dropped from 6 - 7 families per square foot above the Skyline Mine,
to 1 family present below the mines. Diversity in Mud Creek was 8. Toxicity from nitrites and
eutrophication from nitrates and phosphates were the causes of these population losses (UDWR,
1988; The Division, 1988).

R. W. Baumann (19S5) and Ecosystems Research Institute (ERI, 1992) performed studies
of macroinvertebrates and sediment in Eccles Creek for Skyline. Benthic invertebrates in the
stream below the mines indicated stress in the 1984 - 1985 surveys, but showed recovery from
the conditions that existed in 1981. In 1991, mean number of individuals, total number of taxa,
and aquatic plant biomass decreased immediately below the mine; then increased further
downstream. The zone of impact appeared to extend to the confluence of Eccles Creek with
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water below the mine was not acutely toxic, but the effects of chronic toxicity and sediment
transport were not determined. The streambed immediately below the mine was extremely
embedded, and the percentage of sediment 0.5 to 2 mm in size was significantly higher than
elsewhere in the streams. Electrical conductivity of the water was highest directly below the
mine and decreased further downstream. Sulfate leached from gypsum in the limestone rock
dust in flooded, abandoned areas of the mine was identified as the reason TDS levels in mine
water discharges were exceeding UPDES standards. TDS in the discharge returned within
UPDES limits after application of contaminated rock dust ceased and continuing flow diluted or
flushed residual contamination.

Skyline Mine conducted macroinvertebrate studies in Eccles Creek in September of 2007
and July of 2008 to monitor changes caused by the increased water discharge into the stream. In
the Skyline Mine 2009 Annual Report, the Division biologist made the following comment
regarding the results of these surveys: "Some measures ...indicate aconsiderable improvement
in habitat quality of a few sites between 2001 and2007. However, all other measures indicated
that Eccles Creek has not yet recovered from the increased flow. Due to the gradient of the
stream channel and the increased discharge ... the stream cannot return to its previous state. The
stream would only possibly recover with a reduction of flow or an increased input of loose,
coarse material into the stream."

Upper Huntington Creek

After the spillway gates of Electric Lake were closed in 1973, and the reservoir began to
fill, UDWR measured increasing numbers of cutthroat trout in Huntington Creek above the lake.
Numbers increased from 104 fish per 0.1 mile in 1974 to 263 fish per 0.1 mile in 1977. Also,
smaller fish made up increasing percentages of this population, indicating increased
reproduction, resident fish, and increasing recruitment stock for the reservoir (Winget, 1980).

Benthic invertebrate studies were done by the USGS at seven sites in Huntington Creek
from 1977 through 1979. Diversity indices had a large variability that was attributed to
variations, possibly natural, in water quality and stream environment. Simons, Li, and
Associates (1984) concluded several years worth of additional datawould be required to
establish baseline conditions.

Winter Quarters and Woods Creeks

Winter Quarters Creek was surveyed by UDWR in 1968 and 1971. In 1968, 70 cutthroat
trout were found along a 0.1 mile reach, with amaximum size of 14 inches. Winget (19S0) does
not report the numbers for 1971, but maximum size was 9 inches and the presence of young fish
indicated successful spawning. Banks were stable along 70% of the stream. Spawning gravels
composed3S-42% of the substrate, but low flows limited fish production. Caddisflies,
stoneflies, and mayflies were common and water quality was high (Winget, 1980).
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Baseline macroinvertebrates data were gathered in Winter Quarters and Woods Canyons
in 2003, 2007, and 2008, ffid studies will be done every three years. The area adjacent to the
Winter Quarters Ventilation Fan pad has too low of a gradient and too much fine sediment for
meaningful macroinvertebrate study, so an electo-fishing evaluation will be done on this section
of the stream (MRP, Section 2.8.1). In the 2009 Skyline Mine Annual Report, the Division's
biologist made the following comment on the surveys of Winter Quarters and Woods Creeks:
"Between 2003 and 2008 ... there has been some variation in data. These variations could be due
to stream side grazing, increased surface runoff, or other environmental factors. This variation
will be important to note when looking at future studies during and after undermining".

Stream Channel Alteration, Alluvial Valley Floor, and Land Use

The Division's March 1984 Technical Analysis written for the Valley Camp - White Oak
Mine provides a summation of the history of the alluvial valley floor determination. The
Division stated that Whisky Canyon and Pleasant Valley (above the Utah #2 facilities) were
observed by the Office of Surface Mining in August of 1983 to be too narrow for flood irrigation
or subirrigation agricultural activities. Also in 1984, it was noted that the pastures are flood
irrigated and the grasses on the valley bottom may be subirrigated.

Since August 2001, Skyline Mine has been discharging an average of 4,800 gpm (9 cfs)
into Eccles Creek. These waters flow down Eccles Creek and then to Mud Creek. Mud Creek
flows through Pleasant Valley, which is an alluvial valley floor below the Utatr #2 Mine. This
flow has increased water availability in, and has not caused material darnage to the quality of,
water supplying the alluvial valley floor.

The historical record of flow in Mud Creek is graphed in Exhibit 3, as recorded at USGS
station 09310700 just downstream of the confluence with Winter Quarter's Creek. Ordinarily,
high flows of approximately 100 - 150 cfs occur for a short duration during the months of May
and June. Flows quickly subside after snow melt, back to the baseline flow of approximately 6 -

12 cfs. The highest daily mean flow during the period from 197 4 - 2005 was 3 00 cfs during the
month of May 1984. The lowest daily mean flow was 1 .6 cfs during January 1980. The mine
discharge is constantly contributing additional water to the baseline flow.

Measurements of flows taken on November 26,2001(Appendix D, Skyline Mine MRP)
recorded 18.4 cfs inMud Creek afterthe confluence withEccles Creek and24.44 cfs afterthe
confluence with Winter Quarters Creek. The gain in flow downstream is attributed to
contributions from springs and side streams (2 - 3 cfs) and re-emerging baseflow from the
alluvium of 3 - 4 cfs (Section 2.12 and Appendix D July 2002 Addendum to the Skyline Mine
PHC).

The mine waters being discharged to Eccles Creek had an average Total Dissolved Solids
(TDS) level of 600 m/L in July of 2000. Currently (July 2010), the Eccles Creekmine
discharge water has an reported TDS of 380-5 50 mglL. In Eccles Creek above the mine, the
average concentration of TDS is 360 mglL (200S-2009).
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As part of the alluvial valley floor determination, cross sections of the Mud Creek
channel were measured at six different stations. The potentiometric surface was measured at
four of those stations. At Station7300, in the vicinity of Green Canyon, the groundwater is four
feet below the surface. In the area of Station 14480, the groundwater level is eight feet below the
surface, reflecting the rolling nature of the land and the incised nature of the stream channel.
The ground water rises back up to four feet below the surface at Station 17340. Station 17340 is
located at the site of an irrigation diversion; so as a result, the depth to groundwater at a point
400 feet distant from the stream is closer to the surface than that along the stream channel. This
is due to irrigationreturn flow as well as stream channel entrenchment (Section 2.12 of the
Skyline Mine MRP).

The land along Mud Creek is owned by four different landowners, and is used for
grazing. Ray Jensen, Range Specialist for the Bureau of Land Management (BLM) describes the
area as sub-irrigated, grazed land with an historical yield of 4,000-6,000 pounds/acre. The
predominant vegetationtype is grass. The number of animals grazedonthe pastures by each
landowner is variable with time.

Canyon Fuel Company has evaluated the value of the pasture ground in terms of the
replacement cost for feed. At a consumption rate of 0.5 tons per month, and a cost of $100 per
ton of huy; the replacement cost is $50 per animal per month. The need for replacement of feed
is not likely, however, since grazingwill not be impeded by high flows along Mud Creek, and
the reduction in available grazin g area is limited to stream banks that may be eroded by the high
water.

Dr. Patrick Collins of Mt. Nebo Scientific assessed the vegetation along the Mud Creek
stream channel in December 2001 (Appendix A of Appendix D, July 2A02 Addendum to the
Skyline Mine PHC). He conducted a level II investigation using the methods of the USDA
Forest Service. Two reaches were located on Mud Creek. Reach #4is located justbelowthe
confluence of Eccles and Mud Creeks. The riparian community was approximately 91 feet wide
and consisted of willows, sedge and rush grasses. Approximately 8A% of the banks were
vegetated and stable. Downstream, atReach #5,the width of the riparian community broadened
to 120 feet and consisted mostly of willows growing in both riparian and wetland communities.
Approximately 60% of the bank was vegetated and stable (February 27,2002, EarthFax report in
Appendix D of the July 2002 Addendum to the PHC). Additional fieldwork observations were
conducted in the summers of 2002 and 2003. The results of these observations did not provide
any definitive alteration of the riparian or wetland communities.

The gradient of Mud Creek is approximately 0.0091 ft/ft with a sinuosity ratio of 1.6.
These figures were derived from aerial photographs (personal communication, November 15,
2002, Rich White, Earth Fax Engineering, with Priscilla Burton of the Division). The channel
flattens on approach to Scofield Reservoir with an average gradient of 0.A2 to 0. | ftlft. Channel
subsoils are silty sands and clayey silts, classified by the 1988 Carbon County Soil Survey as
Silas and Silas Brycan series. The results of laboratory analysis on the physical properties of the
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soils in the creek are found in Appendix B of Appendix D of the July 2002 Addendum to the
Skyline Mine PHC. Cross sections of the channel describe a channel bed that is 96% cobbles
and gravels and side slopes that are 100% sand, silt and clay (Appendix E of Appendix D of the
July 2002 Addendum to the Skyline Mine PHC). Low flow terraces are limited in extent and the
channel is incised. There is no broad flood plain.

The current streamflows do not approach natural bankfull discharge (Table 5 of
Appendix D July 2002 Addendum to the Skyline Mine PHC). The erosional stability of the Mud
Creek channel beds and banks was evaluated and found to fall within the allowable velocity
using the techniques of evaluation described by the Soil Conservation Service (Table 3 of
Appendix D July 2002 Addendum to the Skyline Mine pHC).

A stability evaluation of the channel concluded that well vegetated slopes (grasses and
willows) are able to handle the increased flow without erosion (Appendix D of the July 20A2
Addendum to the Skyline Mine PHC). There are channel banks of Mud Creek that are not well
vegetated and the landowners of these lands should avail themselves ofprograms that would
provide assistance to armor the bank and divert flow to allow the eroding banks an opportunity to
reclaim. In an effort to stabilize the stream bank in critical areas and prevent erosion before it
began, Canyon Fuel Company obtained a stream alteration permit from the Division of Water
Rights and planted trees in22locations along the stream bank in cooperation with the
landowner.

The July 2002 Addendum to the Skyline Mine PHC (page PHC A-21) commits to
armoring stream channel banks, planting of stream bank stabilizing vegetation, or redirection of
some flows; should monitoring reveal that deterioration of stream chemistry or stream
morphology or vegetative community is related to mine water discharge. To help mitigate any
potential erosion of the stream banks in Mud Creek, Canyon Fuel Company has provided time
and materials to a private landowner owning land on Mud Creek to establish additional armoring
along the steeper cut banks located along the creek.

In conclusion, the potential negative impact to Mud Creek from the increased flows is not
the intemrption of agricultural activity, but the acceleration of instability in the channel banks
and increased erosion of the stream channel in reaches of the channel that are not well vegetated.
The area impacted would be very small in relation to the acreage being pastured and would be
negligible to the total production of the pastures.

Stations along Mud Creek will be monitored four times a year (seasonally) for a period of
one year following a reduction in mine discharge to 350 gpm or less. Sediment loading in Mud
Creek will be computed from the TSS and flow datacollected. Annual evaluations of the stream
will be summarized in a report to be submitted to the Division with the Skyline Mine Annual
Report. The monitoring plan will also evaluate the changes in stream morphology and
vegetation at the stations over the same time period.
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Ground Water - Baseline Conditions

Ground Water Oualitlr - General

With few exceptions, ground water in the CIA is a calcium bicarbonate type. Spring
water is generally of better quality than well or mine discharge water, Quality is usually highest
in the second quarter of the year when flows are greatest. Samples are rarely taken during the
first quarter because of snow cover. Locations of seeps and springs sampled for the Skyline and
White Oak Mines are shown on Figure 5 (Appendix A). The Division feels these sampling
locations adequately characteize the hydrologic regime. Except for a few UPDES reports in
early 2003, water monitoring at the White Oak Mine ceased in September - October 2002.

The USGS analyzed water from 140 springs in the Huntington and Cottonwood Creek
basins between July 1977 and September 1980. None of the analyses found concentrations over
U. S. EPA drinking water standards (Engineering-Science, 1984, p.2.39). Total dissolved solids
content of the ground water from springs and seeps ranges from less than 125 mg[- in the
Skyline permit areato 4,000 mEL at the confluence of the Price and San Rafael Rivers with the
Green River.

Ground Water Quality - Castlegate Sandstone

Spring Sl0-1, which is the only monitored spring that discharges from the Castlegate, or
nearthe Castlegate-Blackhawk contact, has had an average TDS concentration of 99 mg/L, and a
maximum of only 165 mglL. This low TDS is attributed to the lack of shale in the Castlegate.
The water is low in nutrients and metals. The pH averages 7.3 and alkalinity is typically 25
times acidity. Total and dissolved iron average 0.28 and 0.08 mg/L and total and dissolved
manganese average 0.04 and 0.06 mg/L. Springs issuing from the Castlegate Sandstone typically
have less than 180 my'L TDS (Engineering-science, 1984,p.27).

Ground Water Quality - Blackhawk and Star Point Formations

Total Dissolved Solids (TDS)

Springs and seeps monitored for the White Oak Mine typically have TDS values in the
range of 200 to 300 mglL. Quarterly average values go from a low of 96mglL in the second
quarter at 525-13 to a high of 363 mglL during the fourth quarter atS24-12. The highest TDS
reported is 9,187 mgtL at 536-19.

Skyline's data show that spring waters from perched aquifers in the Blackhawk
Forrnation typically have TDS levels of 240 mglL (Coastal,1993,p. PHC2-6). The highest TDS
measured by the Skyline Mine operator is 668 at SI7-z,next to Eccles Creek just above the
Skyline Loadout. Average TDS at this spring is 365 mglL. High TDS is also found S13-2, in
the north fork of Eccles Creek near the mine and at 524-12 atthe head of South Fork.
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Water discharged from the White Oak Mine and well water from the Blackhawk-Star
Point aquifer had TDS levels of 180 to 480 mglL in 1979 (Engineering-Science, 1984, Table 1).
Average TDS in water discharged from the White Oak Mine from 1981 to 2000 was 674 m/L,
but TDS values as high as 1,340 mg/L were measured (Valley Camp, 1993,p.700-22).

Water discharged from the Skyline Mine contained an average of 467 mglL TDS in 1984,
but this had increased to an average of 1,273 mglL in 1991. The average had reduced to 520
mglL in 2001, and then rose to 850 to 950 mglL in late 2004. In 2008-2009,the Eccles Creek
mine discharge water (CS-14) has a TDS of 380-5 50 mglL. Average sulfate levels went from
150 mg/L in l984,to 673 mglL in 1991, and down to 126 in 2008-2009. TDS in the waste-rock-
disposal-site monitoring-well averaged 552 mgll, in 1992-1993, and 325 mg/L in 2008-2009.

Iron and Manganese

Waddell (1982) measured dissolved iron concentrations of 0.720 mglL at the Clear Creek
Mine. At the spring near the mouth of Eccles Canyon, which is the same as Skyline's S17-2,
Waddell measured 0.860 mg/L. Skyline's 26 measurements of dissolved iron at Sl7-Zbetween
I 98 I and 2009 (November 19) averag ed 0.42 mglL. Both of these groundwater sources issue
from faults or fractures in the Star Point Sandstone.

For spring waters from perched aquifers in the Blackhawk Formation, total and dissolved
iron average 0.71and 0.10 mg/L, respectively, and total and dissolved manganese both average
0.02 mg/L.

In water discharged from the Skyline Mine, total and dissolved iron averaged 1.4 and
0.09 mglL, respectively. Total and dissolved manganese levels averaged 0.1 and 0.07 mglL at
the Mine # | and 0.07 and 0.08 mglL at Mine # 3. Water from wells is generally similar to mine
discharge water (Engineering-Science, 1984, p.27). For samples collected at waste rock
disposal site monitoring well 92-91-03 between September 1993 and December 2009, total iron
averaged 1.7 mglL, but this average is heavily skewed by four samples from 20$-2A04 with
values of 4,5, 10, and 1 6 m{L (taking into account values under the detection limit by using
half the detection limit, the average value is I .3 mglL). Total manganese was AJ7 mg/L (0.11
mg/L accounting for values below the detection limit), and there were no high manganese values
corresponding to the high iron values..

Water discharged from the White Oak Mine between 1981 and 1989 contained an
average total iron concentration of 0.56 mglL. Total iron exceeded 1.0 mg/L 25 times from 1981
to 1985, with a maximum of 4.60 mg/L, but from 1985 to 1989 levels exceeded I .0 mgtL only 3
times and the maximum for that period was 2.2 mg/L. From 1989 through 2000, Total iron
exceeded 1.0 mglLlday 6 times with the last exceedance in April 1998 being the highest reported
value of 7.27 mg/L. From 1985 through 2000 the 30-day ma:rimum of 70 mg/L Total Iron was
exceeded 6 times, with the maximum being 155 mg/L in April 1985 and the last being 108 mg/L
in May 1997.

Other Metals
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Dissolved copper exceeded the I hour average criterion for Class 3..A' waters in the four
samples from monitoring well 92-91-03 at Skyline's waste rock disposal site (1993 Annual
Report), although the few analysis results for dissolved copper that are in the Division's database
are below the detection limit. There are no applicable standards for total metals in water, but
concentrations of total copper up to 0.42 mglL (522-5,8128/1985) were found in the springs
sampled by Skyline. Total lead up to 0.05 mg/L and totalzinc up to 0.185 mglL were also
reported by the Skyline Mine operator (Coastal , 1993, Volume 4), but the highest values in the
Division's database are 0.017 mglL total lead (SS I 4-4,8/2211984) and 0.76 mglL total
manganese (Sl2-1,812211983). Data from the White Oak Mine show concentrations of total
lead up to 0.17 mglL and of totalzinc up to 0.135 mglL,however, total coppervalues are all 0.02
mglL or lower. Analyses were not done for dissolved copper, lead, and zinc (Valley Camp,
1993, Appendix722.100a). The igneous dikes in the areamay be the source of these metals.

To monitor the addition of mine-water discharge from JC-3 into Electric Lake, trivalent
arsenic, cadmium, trivalent chromium, copper, iron, lead, mercury, nickel, selenium, silver, and
zinc were to be monitored in both the effluent discharge into the lake and Electric Lake itself for
a period of two years; there are no values for these parameters for JC-3 in the Division's
database. This will continue if the pumping resumes, to provide adequate baseline information
and ensure no degradation of Electric Lake is occurring.

pH

The average pH range of ground water from monitored seeps and springs in the Mud
Creek and Huntington Creek basins is 7.1 to 8.0, based on measurements at numerous locations.
Extremes of 6.0 to 9.5 have been reported. Where both acidity and alkalinity have been
determined, alkalinity is typically at least 25 times acidity (Coastal ,1993,p. PHC2-6).

The average pH of water discharged from the Skyline Mine (1983-2005) is 7.5 with a
high of 9.0 in May of 1987 and a low of 6.5 in September 1989 (Division's Coal Water Quality
Database). Water discharged from the White Oak Mine had an average pH of 7.7, with
measuredhighandlow of 9.7 arlrd6.7 (ValleyCamp, 1993). TheaveragepHmeasuredatthe
Skyline Mine waste rock disposal site was 6.6 in 1992-1993,ranging from 6.51 to 6.84 (1993
Annual Report). The UPDES permit for Well JC-3 does not allow for it to change the average
pH of water being discharged to Electric Lake. During its short operation time the average pH at
JC-3 was7.6. The average pH at the JC-l well has been 7.8 (Division's Coal Water Quality
Database).

Temperature

Temperature variances become a potentially significant parameter when comparing
potential sources of water. As outlined in Appendix G of the October 2002 Addendum to the
PHC, water encountered in in-mine roof sources have been 8.9 oC, while the temperature of
water extracted from Well JC-l and originating below the mine in the Star Point Sandstone has a
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temperature range of 13.2 to 15.6'C. The temperature from JC-l suggests a source at-depth
(geothermal gradient) necessary to produce the temperatures.

Dissolved Oxygen

Although not typically analyzed in groundwater samples, dissolved oxygen has been
useful in characterizing differences between water encountered within the mine and Electric
Lake water. The dissolved oxygen content of Electric Lake water is over 10 times greater than
that of mine inflow waters. While dissolved oxygen can be readily removed from groundwater,
it seems unlikely that would occur while moving large volumes of water rapidly through
fractures, as some have hypothesized.

Ground Water Quantity - Baseline Conditions

Flow of springs and seeps issuing from the perched aquifers varies seasonally, indicating
local systems. Recharge for most of these springs and seeps probably originates in the small
surface depressions or basins in the immediate vicinity. Higher flows occur during spring
snowmelt, and flows in the autumn are often lower by an order of magnitude. Some seeps dry
completely during the summer. Sustained flows from springs are low; only 4 springs on the
Skyline permit areawere flowing at 10 gpm or more during the 1978 autumn inventory, and
most flowed at2 gpmor less. Flows are also sensitive to the amount of precipitation during the
winter. OSM contract staff surveyed springs on the Skyline property in 1983 following a very
wet winter. One unidentified spring was flowing at 300 gpm in late June, but by early August it
was flowing only 4 gpm. A nearby spring flowed 100 gpm in June and could not be located,
apparently because it was dry, in August (Engineering Science, 1984,p. 34). An additional Seep
and Spring survey was conducted by the Skyline Mine in the Winter Quarters / North Lease area
in 1992 and 1993, which was used in determining the current water monitoring locations. Graphs
of selected groundwater wells, springs and streams comparing historic flow to the Palmer
Hydrologic Drought Index (PHDI) are provided in Appendix A of the July 2A02 Addendum to
the PHC in the Skyline MRP, and were last updated with datafrom thel't quarter of 2003. These
graphs illustrate how the springs in the Blackhawk Formation respond rapidly to seasonal and to
climatic cycles. This indicates that the springs are fed by discharge from a groundwater system
that is in good communication with the surface and annual recharge events. Through the 3'd
quarter of 2005, no obvious changes in flow in the springs, seeps, or elevations in the
groundwater wells located in the Blackhawk Formation have been noted; despite the significant
mine inflows encountered in the Skyline Mine since 20AL This determination is based on the
groundwater monitoring sites outlined in the Skyline MRP, for which data is available in the
Division's Coal Water Quality Database.

According to the Seep and Spring survey conducted in the White Oak areain the sunmer
of 1990, a total of three seeps/springs are affected by the 2001 Surface mining in the area.
Seeps/springs 525-13, S25-14, and30-1 are all located up gradient of the surface mining.
Seep/Spring S25-13 is the only site that provided consistent enough flow to be continually
monitored. Recorded quarterly flowmeasurements from site 525-13 ranged from 0 to 60 gpffi,
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and averaged <5 gpm. Any flow from the three seeps or springs still reported to Whisky Creek
and were not impacted by the surface mining.

The Blackhawk-Star Point aquifer provides baseflow to Mud Creek and the lower reaches
of Eccles Creek, but the volume of ground water discharged from the regional Blackhawk-Star
Point aquifer has not been quantified. Vaughn Hansen Associates (1979) estimated that 64Yo of
the flow of Eccles Creek was from ground water discharge, with the major portion of this flow
entering the stream from the Star Point Sandstone. The Star Point can be presumed to provide
baseflow to lower reaches of other Mud Creek tributaries where it is exposed. Low flows of
Mud Creek are sustained principally by ground water flowing up from the regional Blackhawk-
Star Point aquifer (Waddell, 1983b). Discharge through fractures such as the O'Connor fault and
the Pleasant Valley fault zone has been documented. Some baseflow also probably occurs
directly through un-fractured but permeable zones in the Star Point Sandstone. The Star Point
Sandstone does not crop out in the headwater drainages of Mud and Huntington Creeks and the
regional Blackhawk-Star Point aquifer does not discharge from springs, or otherwise contribute
to surface flow in these areas.
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V. IDEI\TIFICATIOhI OF HYDROLOGIC CONCERNS

(IDENTIFY HYDROLOGIC RESOURCES THAT ARE LIKELY TO BE AFFECTED AND
DETERMINE WHICH PARAMETERS ARE OF IMPORTANCE FOR PREDICTING
FUTURE IMPACTS TO THOSE HYDROLOGIC SYSTEMS.)

The Class 34 streams in the CHIA are protected for cold-water species of game fish and
other cold-water aquatic life, including the necessary aquatic organisms in their food chain. The
drainages of upper Huntington Creek and Mud Creek have both been identified as habitat for
naturally reproducing populations of cutthroat trout. Scofield Reservoir is stocked with rainbow
trout, but contains cutthroat trout that have reproduced in tributary streams, including Mud,
Eccles, winter Quarters, and possibly Boardinghouse creeks.

Burnout Creek has been identified as a spawning habitat for the native Yellowstone
cutthroat trout population in Electric Lake. Cutthroat trout have been observed in large numbers
in James Creek, just south of Burnout Creek, during spawning season. Boulger Creek has been
studied as a stream that could be developed for spawning, and Skyline has provided funds to the
USDA Forest Service for construction of a fish ladder to bypass Boulger Reservoir. Utafi
Division of Wildlife Resources is concerned about the potential loss or alteration of these and
other important fish habitats in and around Electric Lake as a result of coal mining activities.

There are 194 surface water rights in the CIA; 106 for stock watering , 25 for irrigation,
55 undeclared, and the remaining 8 for other uses. Most streams in the CIA have water rights
filed on them. Water rights have been filed on 1 12 springs and 23 wells or tunnels. Stock
watering was the declared use on 62 of the water rights, 4l were for other uses, and the
remainin g 32 were undeclared. Springs and seeps are important to wildlife, though there are no
filed rights that declare this as a use. Specific water rights information for the North Lease was
updated in october 2002 (second binder volume 4- Water Rights).

Electric Lake is a reservoir owned and operated by PacifiCorp. PacifiCorp also owns
roughly one-third of the water shares in the reservoir, and uses approximately 12,000 acre-ft
annually, to cool their coal-fired electric generating plant in Huntington Canyon. The Utah
Division of Wildlife Resources typically requires minimum flows of 12 cfs in winter and 15 cfs
in summer below the lake to maintain a quality aquatic habitat. In 20A2, the minimum flow
requirement was reduced to 6 cfs because of low storage levels in Electric Lake. PacifiCorp also
purchased the majority of remaining water shares in the irrigation company to maintain plant
operations. Forthose reasons, the agricultural needs of the Huntington Cleveland areawere at a
minimum, or were not met during the 2003 growing season, since lifile water was delivered
downstream of the Huntington Power Plant. Hydrologic impacts to Electric Lake affect
everything from wildlife, to agriculture, to power generation along the Wasatch Front. Whether
the possible connection of water entering the Skyline Mine is impacting Electric Lake continues
to be studied by all parties.
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Both the Skyline and White Oak Mines utilize water from wells in Eccles Canyon that
were drilled into fault zones in the Star Point Sandstone. Wells near the Skyline and White Oak
Loadouts in Pleasant Valley produce water from both alluvium and the Star Point Sandstone.
Water from these wells is for domestic, stock watering, iltd other uses.

During the 1 979-1980 water yeffi, Mud Creek contributed approximately 16% of the
inflow to the Scofield Reservoir. Scofield Reservoir discharges into the Price River, which is
used for inigation in Castle Valley and provides the municipal water supply for the city of Price.
The Upper Huntington Creek drainage contributes an unknown amount to the total discharge of
Huntington Creek, but estimates indicate it could be 25% or more.

Table 13 lists potential impacts to the hydrologic resources, indicates where there is a
possibility for cumulative impact outside the permit areas, and identifies analytical parameters or
other indicators that need to be monitored to track potential impacts of the permitted mines.

Seasonal periods of high suspended-solid loads in the streams, and periods of high runoff
are typical. Therefore, fine sediments alternately settle in, and later are flushed from, the
streambed. The high flows leave clean gravel beds for trout spawning. Sediment cleared from
the streambed simply moves downstream, eventually accumulating in Electric Lake or Scofield
Reservoir. When runoff is low, fine sediments may remain, and spawning gravels become
unavailable. Fine sediments increase trout egg and fry mortality through suffocation.
Invertebrates are also impacted by sedimentation through loss of habitat or mortality.
Invertebrate diversity may decrease, since resistant or adaptive species will remain. Impacts on
invertebrates may reduce the supply of food for the trout. Construction, mining, and other
activities produce the same negative impacts that nature does by decreasing flow, or increasing
sedimentation beyond the capacity of the stream to flush itself.

Fine sediments, including coal fines, have covered portions of the streambed below the
Skyline Mine and have been trapped behind beaver dams in Eccles Creek. Some beaver dams
have been removed in an attempt to increase access from Scofield Reservoir to Eccles Creek for
spawning cutthroat trout, and to facilitate the flushing of fine sediments from the streambed.
Sediment traps along Mud Creek have been suggested by UDWR as a solution that would
maintain access to the stream for spawning trout while reducing sedimentation in Scofield
Reservoir. The increased flow in Eccles and Mud Creeks, resulting from the pumping from the
Skyline Mine, has had a beneficial impact by flushing more fine sediment from these streams.

Temperature increases can reduce dissolved oxygen in a stream. Changes in temperature
may also directly influence algae growth rates. Winget (1980) found that water temperatures in
upper Huntington and Eccles Creeks equilibrated quickly with air temperatures because of the
turbulence from rough channels and low flows. However, the Division found that the
temperature of Eccles Creek increased, from 43o F to 54" F, as it passed through the72-inch
bypass culvert and joined with the sediment pond discharge (The Division, 1988). However,
since the streams within the CIA have steep gradients and rocky beds, the entrainment of air and



Page 65
July 26,2010

IIYDROLOGIC CONCERNS Mud Creek & Upper Huntington

transfer of oxygen, and equilibration with air temperature should be suffrcient to eliminate
temperature as a factor in habitat quality.

Toxic materials in the water will reduce trout and invertebrate populations through
mortality or avoidance. Nitrite concentrations in excess of 0.06 mglL result in trout mortality.
The long term LCso exposure level for trout to nitrate is 1060 mglL. Phosphorus in excess of
0.04 mg/L is not toxic to trout, but does leadto eutrophication of the stream. The UDWR
identified toxic levels of nitrite, ffid eutrophication from excessive nitrogen and phosphorus as
causes of fish and invertebrate declines in Eccles Creek in 1987 - 1988.

Increased TDS has not been identified as a problem in any of the fisheries. There is no
water quality standard for TDS for aquatic wildlife, but 1200 mg/L is the limit for agricultural
use. There is a possibility of cumulative effect outside of individual permit boundaries in the
Mud Creek drainage, but none has been noted. TDS and sulfate exceeded UPDES limits at the
Skyline Mine in the past, because of gypsum contamination in the limestone used for dust
control. The discharge returned within UPDES limits after application of contaminated rock dust
ceased, and continuing flow diluted or flushed residual contamination.

Sediment, total nitrate, phosphorous, and dissolved oxygen have been identified as water
quality concerns for Scofield Reservoir. High nitrogen and phosphorus levels lead to increases
in algae and aquatic vegetation (eutrophication), which in turn leads to a deterioration of water
quality. The reservoir may become eutrophic, unless measures are taken to limit nutrient inflow
(Waddell and others, 1983a). The increased flow in Eccles and Mud Creeks, resulting from the
pumping from the Skyline Mine, may have had a beneficial impact by increasing the inflow of
low TDS water into the reservoir; however, the volume of all nutrients being added by this flow
has not been determined yet. The increased flows have not appreciably increased the amount of
total phosphorous in Mud Creek (measured at MC-3; see Figure 12, Appendix A).

During the 1979-1980 water year, Mud Creek contributed approximately 16% of the
inflow to the reservoir, lSYo of the total dissolved solids (TDS), 28% of the total suspended
solids (TSS), 18% of the total nitrogen, ffid 24% of the total phosphorous. During snowmelt,
concentrations of nitrogen and phosphorus reached2l and 4.3 mg/L at the Eccles Canyon
gauging station. Most of this was in suspended form, and these unusually high concentrations
were probably due to flushing of residual debris from 27 acres of forested land cleared in1979
for fire protection around the mine portal and road right-of-ways. (Waddell and others, 1983a)

Perched systems have limited storage and recharge capacities, and when they are
intercepted by mining operations the resulting in-mine flows decline rapidly. Draining of these
perched systems may cause individual springs or seeps to disappear, but should have little impact
on the hydrologic balance of the area. Flows into the mines that persist for more than 30 days
are typically considered as possibly intercepting surface water through a natural, or subsidence
induced fracture system. In the case of the Skyline Mine, the majority of inflow water is
encountered in the floor and along fracture zones, and has been charactefized by Canyon Fuel as
likely coming from a deeper regional aquifer, but including a component of surface recharge.
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Studies ca:ried out by Canyon Fuel Company and PacifiCorp have not confirmed the source of
this inflow water. The studies are discussed in more detail elsewhere in this CHIA.

Surface-mining methods employed at the White Oak mine temporarily disrupted the
shallow groundwater and diverted surface flows in the area. Seeps and surface flows that
formerly reported to Whisky Creek have been re-established in the reclamation of the mine site.
The Division (AMR section) constructed several French drains to ensure that the flow from
significant seeps reports to the surface, and eventually to the Whisky Creek drainage.

Operations at the Skyline Mine have drawn down the potentiometric surface of the Star
Point regional aquifer, and to a much lesser degree in the Blackhawk. This drawdown can
induce increased recharge and downward flow through the overlying unsaturated zone through
fracture zones. This would have a minimal, probably undetectable effect on perched aquifers or
soil moisture because of the generally low hydraulic conductivity of the Blackhawk Formation.
Since Canyon Fuel finished mining inthe southwestern portion of the mine, the Star Point
potentiometric surface has started to recover.

Water users have expressed concerns that water intercepted underground may be
discharged into a watershed other than the one where the ground water was originally destined.
According to the Utah Coal Mining and Reclamation Act and rules, a mine may divert water
underground and discharge to the surface, if material damage to the hydrologic balance outside
of a permit area is prevented; and disturbance to the hydrologic balance within the permit area is
minimized (R645-301 -731.214.1). Furthermore, any state-appropriated water affected by
contamination, diminution, or intemrption resulting from underground mining must be replaced
(R645-301-731.530). The Division evaluates a mine's Probable Hydrologic Consequences
Determination (PHC) and updates the CHIA prior to permitting, and reviews water monitoring
data during mining and post-mining reclamation to determine if adverse hydrologic impacts, as
defined by the rules, can be demonstrated. Underground mining may result in some diversions
of intercepted ground water into drainages that are not topographically within (above) the area
where the water was encountered. The PHCs of the mines in the Mud Creek / Upper Huntington
Creek CIA have demonstrated that the large quantities of water intercepted underground are
mostly ancient. Therefore, the inflow water is hydrologically isolated from surface expression
of springs, seeps, and streams. Water monitoring activities in the area show no change to water
quantity in streams, springs, or wells located in the Blackhawk Forrnation; except those quantity
changes that can be directly attributed to the drought. If it is subsequently demonstrated that the
mining has caused, or will cause a diminution, contamination, or intemrption of an appropriated
water right, or a material impact to the hydrologic balance (either within or outside of the permit
area), the Permittee will be required by the Division to minimize the impact and replace any
appropriated water right.
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Parameters of
Importance
and Other

Indicators for
Predicting

Future
Impacts

M

Sediments
u Fish and
Macroinve
rtebrates

v Flow
v Sediments

u Fish and
Macroinvertebrates

v Sediments
or TDS
M P H
ra Nutrients
u Specific cations

and anions
u Oil and Grease

v Fish and
Macroinvertebrate
s

r'r Flow
u Sediments

u Fish and
Macroinverteb
rates

u Flow
u Sediments
v Fish and
Macroinvertebrate
s
u TDS
M P H
r'a Nutrients
v Specific cations
and anions

v FIow
Age dating
Tracer dye
Geophysics
Groundwat
er
monitoring
Age dding

v Flow

Possible
Cumulative
Effect Outside
Permit Areas

YES YES YES YES Yf,S YES YES

POTENTIAL
HYDROLOGI
C IMPACTS

Increased
sediment
yieldfrom
disturbed
ateas -

Alteration
or loss of
fisheries in
streems
and
reservoirs.
Increased
rate of
sedimentat
ion in
reservoirs.
Coal
spillage
from
heuling
operations
and
storage.
Loss of
riparian
habitet

u Flooding or
streamflow
qlteratian - increase
or decrease in
streamflow.

v Contamination of
ground and surface
waterfrom aci& or
toxic-forming or
toxic materiak -

Contamination of
surface water from
coal hauling
operations and
storage.
Hydrocarbon
contamination
from above-ground
storage tanks or
from the use of
hydrocarbons in
the permit area.
Contamination
from road salting.
Gypsum used in
dust control
contaminating
mine discharge.
Nutrients in mine
discharge.

u Sabsidence
damage to
springs and
sffeams -

increased
sediment load,
diminution of
flow, physical
barrier to fish
migration.

u Alleration or
destraction of

fshefies and
aquatic habitats -

loss of flow, loss of
access to stream,
loss of fish
spawning habitat,
increased sediment
load, acute or
chronic toxicity,
eutrophication, loss
offood supply.

u Loss of
ground
water or
surface
water
availability
- water
rights,
wildlife
usest.

w Redaction of
tlow dae to
inte-rbasin
transport of
intercepted
watet.

Table 13
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VT. MATERIAL DAMAGE CRITERIA - RELEVANT
STANDARDS AGAINST WHICH PREDICTET)
IMPACTS CANBE COMPARED

Water within the CIA is used for watering livestock and wildlife, mining coal, domestic
use, fisheries, and recreation. Downstrearn, the water is additionally used for inigation and
domestic and industrial needs. Land within the CIA is used for wildlife habitat, grazing,
recreation, and mining coal. Anticipated post-mining uses are for wildlife habitat, grazing, and
recreation.

Quality

Water quality standards for the State of Utah are found in R3l7-2, Utah Administrative
Code. The standards are intended to protect the waters against controllable pollution. Waters,
and the applicable standards, are grouped into classes based on beneficial use designations.

The Utah Division of Water Quality has classified (latest classification Decemb er 7 ,
2001) Scofield Reservoir as:

- protected for domestic putposes with prior treatment by treatment processes as
required by the Utah Division of Drinking Water.

- protected for secondary contact recreation such as boating, wading, or similar uses
- protected for cold-water species of game fish and other cold-water aquatic life,
including the necessary aquatic organisrns in their food chain.
- protected for agricultural uses including inigation of crops and stock watering.

Scofield Reservoir:
. Is a culinary water source.
. Is one of the top four trout fishing lakes in Utah.
o Has over a one million dollar annual recreational fishing value.

IC

2B
3A
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(E-mail from Louis Berg, Utah Division of Wildlife Resources, to Division dated February 4,
2002).

The Utah Division of Water Quality has classified (latest classification Decemb er 7 ,
2001) Electric Lake as:

2B - protected for secondary contact recreation such as boating, wading, or similar uses
3,{ - protected for cold-water species of game fish and other cold-water aquatic life,

including the necessary aquatic organisms in their food chain.
4 - protected for agricultural uses including inigation of crops and stock watering.

Etectricpl:lie;es 
cooling water for the Huntington power plant, and

. Is a major source of agricultural water for the Huntington Cleveland Irrigation
Company.

Streams in both basins are classified as:

lC, 3A., and 4.

In addition, surface waters located within the outer boundaries of a USDA National
Forest, with specific exceptions, are designated by the Utah Division of Water Quality as High
Quality Waters - Category I and are subject to the state's antidegradation policy. This
antidegradation policy states that waters shall be maintained at existing high quality, and new
point source discharges of wastewater (treated or otherwise) are prohibited (Utah Administrative
Code, R317-2-3.2 andR3lT-2-12.1). All of the upper Huntington Creek drainage and most of
the headwater drainages of east flowing tributaries to Mud Creek, (including the Skyline Mine
disturbed area) are within USDA Forest Service boundaries and are therefore protected by this
policy. The White Oak Mine, both loadouts, and the waste rock disposal site are outside forest
boundaries.

The Utah Water Quality Board agreed intheir September24,2001 meeting to reclassify
Electric Lake as High Quality Waters - Catego ry 2. Category 2 is defined as ". . . designated
surface water segments which are treated as High Quality Waters - Category l; except that a
point source discharge may be permitted, provided that the discharge does not degrade existing
water quality." Both the effluent and the lake were to be sampled for a period of two years for a
fulI suite of metals and nutrients to ensure that the mine water is not of a lower quality of water
than exists in Electric Lake. Unfortunately, due to equipment failure and high TDS, the JC-3
well (which discharged directly from the mine into Electric Lake) is no longer pumping. Canyon
Fuel and PacifiCorp have continued to sample the water quality of Electric Lake and the JC- 1
well.

The Utah Department of Environmental Quality, Division of Water Quality can authorize
a coal mine to discharge into surface waters under the Utatr Pollutant Discharge Elimination
System (UPDES). The permits for the mines contain site-specifrc limitations on total dissolved
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solids, total suspended solids (or total settleable solids for precipitation events), iron, oil and
grease, and pH. The Skyline Mine UPDES permit has an additional limitation on sulfate for
discharges into Eccles Creek, and a whole suite of metals and nutrients for discharges into
Electric Lake.

The water quality standard for nitrate in Class lC waters is l0 mglL. Nitrate levels above
4 mglL are considered an indicator of pollution, usually from sewage, in all waters. For trout,
the long term LCso exposure level to nitrate is 1,060 mglL.

There is no water quality standard for nitrite, but concentrations in excess of 0.06 mg/L
produce mortality in cutthroat trout (UDWR, 1988).

The water quality standard for Class 3A waters for phosphorus is 0.05 mglL. Levels in
excess of 0.04 mg/L are not toxic to trout, but are excessive and promote eutrophication
(UDWR, 1988). By state standards for Class LC,2A,3A, and 38 waters, phosphate in excess of
0.05 mglL is a pollution indicator.

The recommended limit for MBAS, a detergent or surfac@fr, is 0.2 mglL (Steve McNeil,
Utah Dept. of Health, personal communication in the Division, 1988).

There is no water quality standard for oil and grease, but the UPDES permit limit for both
the White Oak and Skyline Mines is l0 mg/L. A 10 mglL oil and grease limit does not protect
fish and benthic organisms from soluble oils such as those used in longwall hydraulic systems,
and UDWR has recommended soluble oils be limited to I mgil (Darrell H. Nish, Acting
Director UDWR, letter dated April 17, 1989 to Dianne R. Nielsen, Director the Division of Oil,
Gas, and Mining).

Increased TDS has not been identified as a problem in any of the fisheries. There is no
water quality standard for TDS for aquatic wildlife, but 1,20A mglL is the established limit for
Class 4, agricultural use.

Physical or chemical indicators alone do not fully evaluate water quality in streams.
Macroinvertebrates are excellent indicators of stream qualrty and can be used to evaluate
suitability of a stream to support a trout fishery and other aquatic life. Baseline studies of
invertebrates by the USGS (Waddell, 1982) and Winget (19S0) and studies done in conjunction
with mine operations (Coastal States, 1993; ERI, 1992) provide standards against which actual
stream conditions can be evaluated. Cutthroat trout populations are also excellent indicators of
stream quality. UDWR surveys of trout populations in Eccles, Winter Quarters, ffid Huntington
Creeks have established baseline conditions.

The maximum temperature for Class 3,A. waters is 20" C (68' F). The maximum
allowable change for Class 3.A. waters is 2o C (3.6' F).

MATERIAL DAMAGE Mud Creek & Upper Huntington
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Sedimentation

Sedimentation of reservoirs and the eventual loss or diminution of their value is
inevitable. Waddell and others (1983a and b) examined sedimentation in Scofield Reservoir. A
bathymetric survey was done to:

a) Estimate total sediment yield from inflowing streams; and
b) Provide detailed bathymetric measurements at selected cross sections to allow more

accurate evaluation of future deposition.

The rate of sediment accumulation and deposition was estimated by using 2l0lead to
determine the relative ages of sediment samples from cores. Increased sedimentation in the
reservoirs due to mining in the adjacent drainages might be detectable using such techniques, but
direct monitoring of inflowing streams is probably more effective.

Changes in sediment size distribution in streams can be determined by comparison with
past studies (Winget, 1980; Coastal States, 1993, Table 2.8-3). Winget identified 15% or more
of materials finerthan 0.85 mm in diameter as a critical measure of biotic potential, in other
words whether or not fish eggs and fry and many macroinvertebrates would be suffocated.

Quantity

There are no prescribed standards to assess impacts to water quantity as there are for
water quality. It has been determined that the flow regime in the Mud Creek - Upper Huntington
Creek impact area may be complicated with preferential fracture-flow and flow along faults. A
component also related to quantity is the mixing of water from more than one source. To help
assess and evaluate any impacts to the flow regime, the waters need to be characteized with as
many unique identifiers as possible. As outlined earlier in this report, they include, but are not
limited to the following: significant reduction in historic flows that cannot be attributed to
drought conditions; age-dating, solute water analysis, field parameters, tracer-dye, geophysics,
hydrologic modeling, and routine surface- and ground-water monitoring all contribute to
identiffing the origin of waters. The Division will use measurements of flow (both receiving and
sonrce waters), charactefizingthe water, and impacts to the receiving and source waters in
assessing impacts to quantity.

Based on correlations of low flows in several streams in the southern Wasatch Plateau,
Wadell (Waddell et al., 1983b) found that with 5 years of continuous discharge records, monthly
flows for August, September, and October could be estimated with a standard deviation of 20%.
From measurements taken in1979 and 1980, it was calculated thatthe average ratio of the low
flows of Mud and Fish Creeks was 0.42 (calculated for October, the low-flow month with the
least variation).
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Waddell (Waddell et al., 1983b, p. 129) approximated the amount of water that would
need to be diverted from, or to the Mud Creek basin, before it could be detected. Assuming the
following:

1) A 20% standard error,
2) An average flow ratio of A.42 between Mud Creek and Fish Creek, and
3) An average flow of Fish Creek in October of 330 acre -ft/year (5.4 cfs).

He calculated the amount as follows:

e0. 2 0X3 3 0acrefeet)(0. a2) - 1)8 acrefeet - +0.4 5 cfs.

A long-term increase or decrease of flow in Mud Creek of at least 0.45 cfs would be
detected 68% ofthe time, by correlating the October flows of Mud and Fish Creeks. The USGS
had a stream-gauging station on Eccles Creek during 1979 and 1980. They have had stream
gauging stations on Mud, and Fish Creeks since 1978 and lg3l,respectively; and as of January
2046, continued to monitor them on a regular basis.

Eccles Creek and Mud Creek have obviously received excessive amounts of mine
discharge water since 2001. Most of this water appears to originate from the Star Point
Sandstone. This is at least partially supported by the fact that streams and springs in the Upper
Huntington, Upper Eccles, and Upper Mud Creek drainages do not appear to be depleted as a
result of the increased mine discharge.

Unfortunately, long-term flow datafor Burnout, Boulger,and Huntington Creeks
draining into Electric Lake are not available. In June 20A2, PacifiCorp began monitoring
cumulative inflow. This was at a time when the lake was at a historic low. The monitoring
continued through mid-April 2003, using a flume located in the lake bottom immediately
opposite James Canyon. This flume also measures mine water discharge input from the James
Canyon wells to the lake. Based on measured data, PacifiCorp estimates the flows of
unmeasured side tributaries below James Canyon to be approximately 14% of the Huntington
Creek flow during times when it is not possible to measure them. The flume opposite James
Canyon was installed in June 2002 and became non-functional in April 2003 due to the spring
runoff which was still far from o'normal" levels, but higher than in the previous ooextreme"

drought year. The flume was recalibrated in June of 2003 and continues to collect flow data
when not inundated. Because the lake level was rising, PacifiCorp installed a second flume
funher upstream, but still below Boulger Creek. Estimated discharge from the upper Huntington
Creek basin is 16,000 acre feet per year (22 cfs) based on the measured discharges from Burnout
and Huntington Creeks. This estimated number is supported by comparing the continuous flow
recorded at the mouth of Eccles Creek (Table 3) and using the same flow volume per acre of land
for the Upper Huntington basin.

The flow databeing collected in the upper Huntington drainage will document the flow
information necessary to make a quantifiable determination of whether any quantity of water is
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being lost from the basin. Other crucial information will be the data supplied by PacifiCorp in
regards to Electric Lake such as discharge records from the dam, long-term precipitation data,
long-term evaporation data, ffid long-term stage-volume records for the lake.
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VTI. ESTIMATE OF THE PROBABLE FUTURE
IMPACTS OFMINING ON THE HYDROLOGIC
RESOURCES

Quality

Mine discharges of water to both Eccles Creek and Electric Lake are being
closely monitored to ensure that the mixing of mine water does not create any degradation of the
existing hydrologic regime.

In 2009, with mine operations advancing northward, the Operator submitted plans to
build a ventilation shaft, escape shaft, and access slope in Winter Quarters Canyon. The Winter
Quarters Ventilation Fan facility will disturb approximately 8 acres near the center of Section l,
T. l35, R. 6E. The Winter Quarters Ventilation Fan facility will operate under the Skyline Mine
UPDES permit. A sedimentation pond and other sediment control measures are designed to
prevent additional contributions of sediment to stream flow or to runoff to Winter Quarters Creek
and to prevent the violation of applicable water quality standards or effluent limitations. The
Winter Quarters Ventilation Fan decline slope portal will be at a lower elevation than portions of
the mine workings. Tom prevent gravity discharge from the Winter Quarters Ventilation Fan,
the Permittee will seal and backfill boththe shafts and slope (MRP Sections 4.9 and4.l1.9).

Water quality standards are outlined in Section VI. Any future estimates of impacts will
be based on the outlined criteria. Currently (Jan. 2006),no adverse impacts are being observed,
but any possible adverse trends are being documented.

Quantify

Increased Streamflow

Average discharge from the White Oak #l Mine between 1981 and 1989 was 0.19 cfs
(Table 724.100a). No water had been discharged from the White Oak #2Mine as of 1993.
Discharge from Pond 004 was sporadic from 1995 through 2000 with no discharges after August
1999. Average discharge flow from 1995 through 1999 was 74 gpm/day. Coal production from
both mines has averaged approximately 0.5 million tons per year, so a very rough estimate of
water production is 0.4 cfs per million tons of coal mined. Records indicate that only sporadic
flows were encountered. Water is no longer being discharged from the White Oak Mine.

Skyline's records show that Min e#3(CS-12) first discharged water in 1983, and Mine #l
(CS-14) first discharged waterin 1989. Throughthe end of 2000, the average discharge from
Mine #l was 0.47 cfs, and 0.58 cfs from Mine #3. This water was always discharged into Eccles
Creek through the sediment pond. When streamflow was naturally low in the late summer to
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early autumn, the discharge from the Skyline Mine was estimated to account for as much as 6A0/o
to 70Yo of the baseflow in Eccles Creek.

In October of 2003, pumping of mine inflow waters from Skyline Mine into Eccles Creek
increased the streamflow from normal amounts of approximately 300 gpm, to as high as 10,500
gpm. From August 200I to December 2005, the average discharge to Eccles Creek has been
5,601 gpm. Eccles Creek is well armored and has shown little orno visual indication of
erosional impacts. These increased mine-water discharge flows have increased the average flow
in Mud Creek to about 1.2 times normal (pre- 1999) amounts. Mud Creek has always shown
some minor visual indication of stream bank erosion, and very liule has changed with the
increased flows. Both streams are being continuously monitored to determine possible impacts.
Studies carried out on Eccles and Mud Creeks so far show that there have been no significant
morphological changes to the creeks (EarthFax 2A02,2003,2004). Discharge into Eccles and
Mud Creeks dropped to approximately 3,500 gpm with the addition of the JC-3 Well. Since JC-
3 was shut down, the flow has averaged just 3,856 gpm. This is mostly because the southwest
portion of the mine was allowed to fill, and steady-state inflows are much decreased. Based on
the current information and conditions, the observed and estimated impacts due to increased
streamflow from mine-water discharges are minimal.

The Winter Quarters Ventilation Fan decline slope portal, at an elevation 8,120 feet, will
be at a lower elevation than portions of the mine workings. Because of this lower elevation,
gravity discharge from the Winter Quarters Ventilation Fan portal would be a possibility at the
time mine dewatering were to cease and reclamatibn begin. To safeguard against such gravity
discharge, the Permittee will seal and backfill both the shafts and slope at the Winter Quarters
Ventilation Fan facility to prevent discharge (MRP Sections 4.9 and 4.11.9).

Mine In-flows

Prior to January 2000, mine discharge from the Skyline Mine was typically below 500
gpm. Additional waters (any flows above the 500 gpm) encountered in the mine were used in
the operation of the mine. Figure 10 (Appendix A) illustrates the amount of water discharged
from the mine and how it has increased with time. As outlined earlier, these inflows appear to be
originating predominantly from faults and the fractured Star Point Sandstone located below the
mine. Figure 11 (Appendix A) illustrates the cumulative discharge of water from the mine since
1999. As outlined in Table l, mine-inflows most recentlytotaling on the order of 3,100 gpm are
of concern to the Division because of the potential impact to the surface- and ground-water being
used in the Mud Creek and Huntington drainages. The Division is concerned that these
increased flows may have an adverse impact on the receiving streams/reservoirs and any waters
that are being used within the basin. The Division must ensure that existing waters and water
rights are not being diminished. Other than making a determination on impacts to the receiving
streams\reservoirs, and surface- and ground-water being used in the basin, the Division does not
regulate the use or distribution of mine-discharged waters. Current information indicates the
water being discharged is not adversely impacting the receiving streams/reservoirs, or
diminishing flows within the respective basins.
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gpm of groundwater to Electric Lake, providing about 530 acre-ft of water per month to Electric
Lake. Photos I through 3 (Appendix B) illustrate the armoring provided by PacifiCorp to
minimiz e any impacts to the lake bottom at the point of discharge. The ability to provide high
quality water at a significant rate to the lake is considered a positive impact on the hydrologic
resource of Electric Lake.

Underground mining may result in some diversion of intercepted ground water into
drainages that are not topographically within (above) the area where the water was encountered.
If it is demonstrated that mining has caused or will cause a diminution, contamination, or
intemrption of an appropriated water right, or a material impact either within or outside of the
permit area, the Permittee will be required by the Division to address means of minimizing the
irnpact and replacing any appropriated water rights. Evaluations of PHCs and the preparation of
this CHIA do not indicate that there is any convincing direct evidence that such impacts have or
will result from the mining in the Mud Creek / Upper Huntington Creek CIA. As a consequence,
there is no reason to require operators to propose alternatives for disposing of the displaced water
or other possible actions as part of the MRP at this time. The MRP does contain a water
replacement plan for those State-Appropriated Water Rights that may be impacted by mining.

With no apparent adverse impacts to the receiving stream, the increased discharge of
mine in-flows to the Mud Creek and Huntington Creek drainages are considered to have a
positive impact, providing additional water to the Scofield and Electric Lake reservoirs.

Studies Related to Mine Inflows

I. PacifiCorp has conducted several geophysical studies in an attempt to establish a flow
path along the known faults trending from Electric Lake to the Skyline Mine. These studies have
proven to be inconclusive. A Resistivity/IP survey indicated that the faults contained water,
however it also indicated saturationabove the elevation of the lake. In addition, it suggested that
portions of the saturated zones contain saline water. There are several reasons why this studyd'es*'nT'H:*#i{;i**:*H#;l|#H*{h#if"Hrm;urvrine

encountering significant water from the faults. If the portion of the fault
associated with both the lake and mine had a direct connection, the faults would
be devoid of water above the elevation of the Lake by that time,
The only significant fault-related inflow that Skyline Mine has encountered has
come from the floor of the mine. Any inflows encountered from the roof have
been of limited duration, consistent with Blackhawk formation function, and
No saline water has been encountered within the Mine.

II. PacifiCorp also conducted an induced-electrical geophysical survey (AquaTrack -

Sunrise Engineering, Inc.), which showed a potential flow path from Electric Lake to the Skyline
Mine. However, the preferential flow path did not follow known fault lines, and the survey does
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not indicate a flow direction, or whether there is flow at all. The presence of water with little
flow is consistent with known Blackhawk geology, Also, the faults that were the focus of the
study also trend through Electric Lake to the south - no study was conducted on the other side of
the Lake to see if conditions were consistent throughout the faults. A study less-biased toward
one preconceived solution would be more in line with the Scientific Method. In any case, the
Division, as an unbiased arbiter, must take into account the big picture, ffid investigate all
reasonable possibilities for Electric Lake's water loss and the Skyline Mine inflows. The
Division has scrutinized all of the information available, from all possible resources in an
attempt to fully understand the situation. Unfortunately, none of the studies done to date can
conclusively show what is happening.

IIf. Canyon Fuel Company commissioned a numeric groundwater model of the Skyline
area in an effortto define the outer limit of where the wateris being drawn (HCI 2002,2003,
2004). This model concluded that:

o The majority of the inflow water comes from the Star Point Sandstone,
. The water flows through the fractured fault system in faults with less than 50 ft.

displacement,
. The groundwater gradient in the Star Point Sandstone is from south to north, and
. The system is confined by faults with large displacements (>100 ft.)

The Division has several reservations about this model, and is skeptical about the
reliability of the results. Among the reasons the Division cannot solely rely on the results of this
model are:

o The model is based on just 20 wells to model al40 miz area,
. Half of the data was acquired after the inflows began,
o Many assumptions had to be made to complete the model, including critical parameters,

ffid,

o The model was generated using proprietary software, therefore the Division was unable
to attempt to repeat the experiment and do sensitivity testing.

IV. Canyon Fuel also studied the chemical composition of the inflow water vs. that of
the lake (Skyline PHC, Appendix G). The findings indicated that:

. The chloride content of Electric Lake waters is nearly four times that of mine inflow
waters. Chloride is considered a conservative species, meaning that it is not attenuated
from a groundwater system, other than by dilution (Fetter, 1988)

o Mine inflow waters contain about 5A% greater bicarbonate concentrations than lake
waters, and over 3 times the magnesium content of lake waters. Since the Electric Lake
waters are supersaturated with respect to calcite and dolomite, they cannot dissolve
carbonates to "pick-up" bicarbonate or magnesium without an external source of COz.
The 613 C composition of the groundwater shows that it has not been influenced by
external sources of COz.
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. The temperature of the major mine inflows (issuing from the floor) ranges from 56-60 "F;
mine inflows from the roof (Blackhawk) have a temperature range of 48-50 'F.

o The dissolved oxygen inthe inflows is l0 times less thanthat ofthe lake water. It is
possible to lose the dissolved oxygen, but more unlikely if there is a direct connection.

V. To better characteize the origin/residence of waters, significant study of the age of
water has been conducted by both PacifiCorp and Canyon Fuel Company.

Va. Canyon Fuel Company continues to collect information on tritium and other age-
dating parameters. Using tritium analysis, which functions as an indicator of modern water (in
contact withthe atmosphere post 1950's), Figure 9 (Appendix A) outlines the relative ages of
waters sampled in-mine. The presence of tritium suggests that there is some percentage of
modern water present in the water being discharged from Well JC-l. Tritium unit values (TU)
for samples collected in Electric Lake to date range from 7.00to 12.6 TU, and average 8.02 TU
for samples collected in 20A2 and 2003. The tritium levels in Electric Lake continue to be
monitored, however with the significantly lower-tritium water of JC- I continually being added to
the Lake (4.01 TU belowthe James Canyon flume), the lake numbers appearto be getting lower.
Tritium values for springs located within the permit area (Btackhawk Formation) range from
10.6 to 21.6 TU and average 16.1 TU. The only mine inflow where trace amounts of tritium
were measured is the lOL inflow.

Other age-dating methods used include radiocarbon and environmental tracers (CFC's,
He, Ne, N2,Ar). rac dating shows the l0-Left inflow waters to be 4,600 years old and JC-l well
waters (in the same fault as l0-Left) to be 6,300 years old. Helium isotope ratios suggest a
percentage of the water located in the l0-Left areaof the Skyline Mine is about 5 years old + 3
years. The studies and analyses (Petersen,2002; Appendix G of October 20A2 Addendum to the
PHC) suggest a component of the water being discharged from the Skyline Mine is of modern
origin (20 to 35%). The report (Petersen 2002) goes on to say that with existing dataCanyon
Fuel cannot determine the source of the modern component of the water. They do not say if
further studies could reveal the source. They posit that: " ...the modern water is likely derived
fro* either I) Ieakage fro* shallow or intermediate depth, active groundwater systems that
surround the coal seams in the vicinity of the fault inflow, 2) losses from nearby surface water
systems that contain abundant tritium, or 3) a combination of both of these sources ... Although
the precise origin of the small modernwater component has not been determined, it is clearly
evident that Electric Lake water cannot be a primary source of the fault-inflows." (Petersen
2042)

Vb. PacifiCorp completed their own draft analysis of the tritium and environmental
tracers in Jurv 

?i'h:t*.,IT;::3JJff:H*file tracer resurts are consistent with a moder or
rapid fluid flow along fractures with mass exchange via diffusion with the
surrounding porous matrix",
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. "The systematic increase in tritium in JC I and other underground monitoring
points is strong evidence for a fracture controlled flow system that is conveying
water (5,000 gpm from lake) from surface sources towards underground workings
and dewatering wells",
"Water discharging from well JC 1 is currently a mixture of approximately 22 to
45 % modern water that is derived from surface sources,"
o'The tritium content of JC I will continue to increase, but will approach a value
that is less than the modem value of surface water . . . more than 10 years are
required before the tritium value will stabilize", and
Just 365 fractures with an aperture of 0.25 mm would be needed to carry the
5,000 gpm from the lake to the underground workings"

tol'"#3:.,?J#';i:::il,Tili*rJil'ffift 
:'J*ectry(usedverticargradient

instead of gradient along fracture length- instead of the 350 (0.25 mm aperture)
fractures the report says are needed to move the 5,000 gpm between the lake and
the mine, the calculation along the fracture shows that3,727 fractures of that size
would be needed to move that volume),

. JC-l is not a 1:1 surrogate for the mine,
o Wells are hardly ever completed in such a manner that surface water does not leak

into them from above, and therefore one cannot assume that 100% of the tritium
measured in JC- I is coming from the aquifer,

:ffi"#Tnh'H:#1tr1il:ff iffi i:1ffi,'JHT:1T'ff ;ffi".rma,ion,
while considerable drawdown was measured in wells completed in the Star Point
Sandstone.

VI. In February 20A3, PacifiCorp initiated a tracer dye study in Electric Lake to help
determine whether water from the lake is flowing into and being discharged from the Skyline
Mine. A very minor amount of Eocene and Fluorescein dye were used at the time. In April
2003, an additional 50 pounds of Eocene dye was placed along the Diagonal fault in the lake and
35 pounds of Fluorescein dye was placed along the Connelville Fault in the lake. So far, Canyon
Fuel Company indicates that no trace of either dye has been encountered in collection packets
inside the mine, or the mine-water discharge; nor has their laboratory found any in collection
packets located at the JC- 1 well. However, they have noted numerous positive dye signatures
downstream of the dam. PacifiCorp states that they found small traces of dye in 3 of 5 non-
consecutive samples taken from JC-l between May 29 andJuly 14,2003 (Aley,2005). Priorto
the first dye hit, they had sampled 12 collection packets with no hits between February 27 and
May 29, 2003. Though they continued sampling, they did not find any other hits after the July 7-
Julyl4 packet. PacifiCorp added more dye to the lake in February 2004 (75 pounds of
Fluorescein dye along the Diagonal Fault, and 125 pounds of Fluorescein dye along the
Connelville Fault). They report small concentrations ofthe dye in l0 of 13 non-consecutive
samples taken at JC-l from December 28,2004 to May 12,2005. They also had hits in
Huntington Creek below Dam l, below Dam 2, above the Left Fork of the Huntington
Confluence, and at Little Bear Campground. This study shows that there may be a connection
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Division's reservations about this report include:
o No attempt to quantiff the flow, or develop a mass balance is made,

o The Benchmark study, which is used to explain why no mass balance study can be
done, used freshly crushed, dry rock, which would behave quite differently than
saturated fractures,

o Also in relation to the Benchmark Study, and their reasoning for not being able to
conduct a mass balance analysis, Mr. Aley states on page 3 of appendix B that
"Unfortunately, neither I nor anyone elsewithwhom I amfamiliar has a good
suite of data on dye detection rates through a lake similar to Electric Lake. As a
result, we ere in the realm of opinions without a highly relevant data base to
support the opinions ", which indicates that a good baseline knowledge is lacking
in regard to dye adsorption and travel-rates,

. During the early phase of the study (2003) the Ozark lab was sampling dye packets for
both PacifiCorp and Canyon Fuel Company. Canyon Fuel has stated that they submitted
the samples to the lab "blind" (labeled by number code, not as JC-l), and the lab
indicated no hits for the same period of time that is now reported to have hits in 3 of 5
samples at JC- I . This is a serious concern, and

o This study and others attempt to use the JC- 1 well as a I : 1 surrogate for the mine, which
it is not since it is drilled into the fracture system 70 feet below the mine.

Though the majority of the water seems to be coming from the Star Point Sandstone
(Canyon Fuel observations, age-dating data, and chemical composition studies), there seems to
be a component of modern water (tritium studies) that may be coming from Electric Lake. The
connection with Electric Lake, though a possibility, has not yet been shown in a manner that the
Division can fully accept. In order to make such a conclusion, the Division's concerns with the
various reports would have to be answered in a satisfactory manner.

Thus far, no one has attempted to provide a mass balance of where the Electric Lake
losses are going - such a study would be of tremendous value. Also of great value would be to
gauge what happens to the "lost" water quantity, the mine inflow rate, and the reservoir function
during a test shut-down of JC- 1 for a period of several months. PacifiCorp planned such a test,
and shut down the JC-l pump on September 15, 2005. Because of underground pumping
problems and other in-mine concerns, Canyon Fuel asked PacifiCo{p to turn the JC- I pump back
on just 15 days later (Sept. 30). Because the inflow sites are now inaccessible, it is unclear how
much the inflow to the Skyline Mine increased with the JC-l shutdown.

Subsidence

Especially where overburden is minimal or fracturing is extensive, there is potential for
the capture of ground water or surface water by subsidence cracks (Engineering-Science, 1984;
Valley Camp, 1993, Appendix R645-301-724.600). Subsidence impacts are largely related to
extension and expansion of existing fracture systems and upward propagation of new fractures.
Because vertical and lateral movement of ground water in the permit areaappeaffi to be largely



Page 82
July 26,2010
Mud creek & upper Huntington rrYDRoLoGrc RESOURCES

controlled by fracture conduits, readjustment or realignment of the conduit system may
potentially produce changes such as increased flow along fractures that are opened and diversion
of flow along new fractures. Increased flow rates would potentially reduce residence time and
improve water quality. Some of the perched ,localized aquifers could be dewatered. Ground
water diverted from seeps or springs fed by such systems would most likely emerge nearby at
another surface location rather than drain down into the mine. Sealing of subsidence cracks by
clays in the Blackhawk is expected to minimize long-term effects of subsidence on the
hydrologic systems (see section 2.3 of the Skyline Mine MRp).

Mines are designed to restrict subsidence to the permit areas. Because the perched
aquifers of the Blackhawk Formation are lenticular and local ized, there is little potential for the
effects from dewatering these aquifers to extend beyond the permit area. Where mining and
subsidence occur within the saturated rocks of the regional aquifer there will be a large increase
in permeability locally. With time, permeability will decrease as fractures close and the
potentiometric surface will establish a new equilibrium. Residual impacts should be restricted to
the previously mined area and will probably be negligible. The addition of the Winter Quarters /
North Lease area has been a source of concern because portions of Winter Quarters and Woods
Creeks are perennial in nature and support aquatic life. However, the combination of extensive
overburden, the sealing and pliability of the overlying Blackhawk Formation (see section 2.3 of
the Skyline Mine MRP), and the proposed mining of only one (1) coal seam drastically reduces
the potential for any adverse impacts to occur due to subsidence.

In2009, with mine operations advancing northward, the Operator submitted plans to
build a ventilation shaft, escape shaft, and access slope in Winter Quarters Canyon. These will
not result in any subsidence.
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VIII. MATERIAL DAMAGE DETERMII\ATIONI

Mine In-flows

Most of the major inflow water encountered by mining at the Skyline Mine is most likely
generated from the deeper Star Point Sandstone. Studies done to date have not been able to
conclusively prove or disprove a connection to Electric Lake, though apercentage of the inflow
is of modern origin. The deep Star Point Sandstone does not contribute directly to the water
budget of the Mud Creek or Upper Huntington Creek basins. However, changes in the
potentiometric surface in the Star Point Sandstone may influence recharge and movement of
ground water through the overlying unsaturated zone. Because the potentiometric surface is
expected to recover to approximate pre-mining conditions after mining ceases, the overlying
unsaturated zone should also be expected to recover to approximate pre-mining conditions.

Current information suggests no adverse impacts are being observed in Eccles
Creek/Mud Creek or Electric Lake due to the increased discharges of water. Monitoring of mine
in-flows, groundwater, and surface water within the Mud Creek - Upper Huntington Creek
basins is being conducted to adequately identify any future impacts. Information is continually
being updated and re-assessed to evaluate any impacts.

Loss of Habitats for Cutthroat Trout and Invertebrates

The critical spawning habitat for Yellowstone cutthroat trout in Burnout Creek is entirely
within the Skyline permit area. Upper Huntington Creek and several of its tributaries are within
the permit area, with the uppermost reaches of Huntington Creek extending upstream beyond the
permit boundary. Large numbers of cutthroat trout have been seen in James Creek during
spawning season, and it functions as a spawning stream when there is enough water for the fish
to move throughthe culvert belowthe land bridge, or overthe top of the land bridge. Lower
Burnout Creek is a spawning stream, ffid Boulger Creek has been modified to facilitate access by
spawning trout (installation of a fish ladder), but it has not been officially determined whether
fish are now able to move upstream of the dam.

Subsidence could produce physical barriers or loss of water flow sufficient to block fish
from reaching spawning areas. Sedimentation caused by subsidence or other mine related
activities could bury gravels used for spawning. These effects would probably be mitigable by
removal of barriers; restoration of flow, or sediment control and no material damage would
result. A study done in Burnout Creek indicates that any impacts to the streams would be
temporary and minimal. The study was conducted while mining two different seams under
Burnout Creek for a number of years. Subsidence in the area was found to be on the order of 7
feet, and the DOGM/OSM Evaluation Team found no observable effects in 2005.

Cutthroat trout are found in Eccles Creek and other streams of the Mud Creek drainage.
This trout population has been heavily decimated by sedimentation, eutrophication, or toxicity
several times in the past. These negative impacts generally have been caused by human activity
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in Eccles Canyon, namely road construction and coal mining. Beaver dams, which are nafural
traps for fine sediment, have interacted with the additional fine sediments produced by human
activities to further reduce trout habitat in Eccles Creek. Trout populations have recovered when
the impacting activities have ceased, been modified, or otherwise mitigated, although recovery
has not been determined to be 100%.

No material damage to habitats for trout or invertebrates is anticipated for current or
planned mining and reclamation, and monitoring is ongoing.

Increase or Decrease in Stream-flow

There should be no noticeable change of flow in streams in the Huntington Creek
drainage. In Electric Lake however, the JC-l and JC-3 wells have a potential to provide roughly
46 percent of the total volume of the lake on an annual basis, should pumping continue. With the
drought conditions experienced from 1999 thorough 20A3 the added water is appreciated
downstreElm. When the current drought conditions reverse, and if mine-water discharges
continue, excessive flows entering the lower Huntington drainage could potentially cause
erosional impacts to the stream channel.

The impacts of mine inflows being pumped to Eccles Creek are minimal to that stream.
It's well armored and shows liule sign of degradation. The impacts to Mud Creek have a
potential to be greater than those to Eccles, but these are also minimal. As indicated previously,
the potential negative impact to Mud Creek from the increased flows is not the intemrption of
agricultural activity but the acceleration of instability in the channel banks and increased erosion
of the stream channel in reaches of the channel that are not well vegetated. The area impacted
would be very small in relation to the acreage being pastured and would be negligible to the total
production of the pastures. Both streams are being monitored continuously and possible impacts
should be detected.

At the cessation of mining, flows in Eccles Creek should return to pre-mining levels
because mine discharges will cease. Though the mine will most likely fill with water, no gravity
discharge is expected because the natural potentiometric surface is much lower than the mine
portals. Less flow during drought periods would be the most noticeable of the possible effects.
There is no present or foreseen material damage resulting from changes in flow due to present or
projected discharge from the mines.

Water Quality

Historically, sulfate and TDS have increased in Eccles and Mud Creeks as a direct result
of mining activities. UPDES limits were exceeded for a time at the Skyline sedimentation pond.
The suspected source of the problem, gypsum used for dust control, was eliminated and water
quality began to recover.
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Prior to the 2001inflows, Whisky Creek contributed approximately 6 percent of the flow
in Eccles Creek and2 percent of Mud Creek, respectively. Because it is suchl small percentage
of total flows, and the channel has been restored, Whisky Creek will have a minimal impact on
the water quality within the Mud Creek basin.

In the late 80's and early 90's excessive nitrogen and phosphorous compounds were
introduced into Eccles Creek by mining activities. Sewage *ur r,,trpected as the source of the
contamination at one time, but emulsified oil from longwall hydraulic systems and detergents
were determined to be the sources. Fish and invertebrate populations were greatly reduced or
eliminated from much of the stream, either because of avoidance or toxicity. Populations
recovered after the causes of the contamination were eliminated. The possibility that excessive
nitrogen and phosphorous nutrients in inflowing streams could lead to eutrophication of Scofield
Reservoir is a possible concern, but has not been an issue since the emulsified oil and detergents
were changed.

The increased flows in Eccles and Mud Creeks, resulting from the pumping from the
Skyline Mine, may have had a beneficial impact by diluting normal in-stream levels of dissolved
solids with lower-TDS water. The impacts on sedimentation and nutrient loading in Scofield
Reservoir have not been fully determined. However, in the short term, the increased flow has
been beneficial in maintaining water above the dead-storage level during the recent four years of
drought.

Water quality problems have so far proven to be mitigable. No material damage to water
quality is expected, but water quality must continue to be monitored diligently to avoid even
short-term problems.

The quality of water entering Electric Lake will be closely monitored both at the
discharge and within the lake, to ensure that no desradation of water occurs.

Erosion and Sedimentation

Fine sediments in Eccles Creek have increased as aresult of road construction and coal
mining related activities. Coal fines are anotable addition to the fine sediment load. One impact
of the increase in fine sediment has been reduced trout and invertebrate populations because of
suffocation of trout eggs and fry, burial of gravel used for trout spawning, ind loss of suitable
invertebrate habitats.

Reconstruction of Upper Whisky Creek and reclamation of the areaof the White Oak
Mine that was surface mined was completed in late 2005. Fine sediments and runoff associated
with that work were mitigated by having all flows report to sedimentation ponds until surface
roughening and seeding of all areas was complete. Native stream channel sediments in Upper
Whisky Creek were removed and stockpiled for later reconstruction of the channel. Long-term
effects to the Mud Creek drainage system should be minimal.
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A long-tenn concern is the loss of water storage capacity in Scofield Reservoir from
sedimentation. In the past, sediment traps have been suggested as a means of removing the fine
sediments originating in the Eccles Creek drainage. The increased flow in Eccles and Mud
Creeks, resulting from the pumping from the Skyline Mine , ffidy have had a beneficial impact by
flushing more fine sediment from these streams. The impacts to sedimentation in Scofield
Reservoir have not been determined yet.

Sedimentation has not been a problem in the Huntington Creek drainage. To ensure the
discharge of the JC wells did not scour the lake bottom and create a suspended solids problem,
PacifiCorp supplied extensive armoring of the lake bottom at the point where the discharge
enters the lake. Photos 1 through 3 illustrate the armoring of the lake bottom and the channel
constructed to carry the discharge water from the pipe to the Huntington Creek channel.

Material damage from erosion or sedimentation is not anticipated in either Mud Creek or
Huntington Creek, but monitoring is ongoing and will continue until mining and reclamation are
complete.
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rX. STATEMEI\T OF FINDINGS

No evidence of material damage from the actual mining operations has been found. No
probability of material damage from actual or anticipated mining operations has been found.
The actual and proposed coal mining and reclamation operations have been designed to prevent
material damage to the hydrologic balance outside the permit areas.
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